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* T0 USE THIS GUIDE

s mcwam.wm not intended to imptse rigid cbuwawﬁwd< nor is it intended to substitute
for inveéntiveness ahd discretion on_ the part of the teacher.
of the téacher to make choices i

sibili

subject of Chemistry is broad enough-to

.
»

s

<

o .

FOREWORD

g

the best interest of his individual students.-
_ 1low for fruitful diversity in its teaching.
teacher|is urged to design activities appropriate to his particular circumstances, and to take
ma<m%wwwmwow his own strengths and preferences.

T~

=

‘It is the professional respon-

The

A4

s guide provides a mmbmwmw framework of chemical principles and related modM<Mdem..p

Descriptive chemistry is arranged around this central structure.

| - a

,,HWW only textbooks cited as r
Educatioén 1list of gdopted te
_each of]|these. They, along

b in bhﬁm%aww_w.

~

UT 10346/

-

eferences are those on the Louisiana State Department of
It is suggested that the dmmovmn secure at least one copy of
with the accompanying laboratory guides and addresses, are listed

O
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- INTRODUCTION . -

. ~ e . . . s
CAREER EDUCATION UNITS : ¢ . e

\

Y.

| The development of career education as related to a chemistry course is ceritered around
mﬂmmmm 11T, IV, and V of the State Plan for Career Education. These stages are, respectively,
Carder Exploration, Tentative Career Decigions, and Acquisition of Career-BEmntry Skills. (&
ooaﬂwmdm list of the stages and related career concepts is given in the introductory Bmdmﬂwmw.v

_ - ’ , : :

! The mcmmmmdmm activities explore careers in chepistry or nzmawmﬂwwamm#mdmn fields mainly;
however, other science related careers are given limited treatment. Chemistry is 80 pervasive
that ‘amy list of places where chemists work is almost certain to be incomplete. This writ is-
not meant to be exhaustive - teachers can feel tree to add any materials which they congider
relevant. The career concepts which are most applicable dmammoz unit are given with each unit:

4

More g¢areer activities are given than any one teacher will be able to use. This will allow
the teachers to be selectiye - and they can add any activities, particularly any that would uti-
HHN@;WOQ&H resources. Each unit'is meant to be flexible. Most of the activities are gtudent
‘activities rather than classroom in order to conserve clagsroom time for curriculum studies.

~ I\ =1

The Acquisition of ‘Career-Entry Skills, Stage V, for students going from high school into
employment or into advanced study and training has been emphasized. Information and experience
built into the curriculum and into the career education activities are intended to help the student
D@@gWﬁm these omwmmw:mnwm&‘mxwwwm. A list ‘'of these gkillsg is given for cach unit.

mmW,dWQ convenience of the teachers and students using this unit, the addresses of all regources
aﬂrwwogwa are listed alphabetically in Appendix VII. Mogt of the pamphlets listed as resources are
free. (Allow geveral weeks for delivery.) ) . ’ .

+ -

& s \
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?mﬂwowwoag list of the unit titles will indicate the development vab.. Units XI
fthru XVIII are parallel in development and can easily be rearranged, developed simul-
”ﬂmﬁoo.c.mww. or even omitted without affecting the overall plan.

I. Students and Guidance Resources

- 'II, Student Abilities, Interests, Needs, and <ch.mm
w  ITI. Seclence Related Careers
! IV, ‘ Women and Science Careers
_#% V. Tentative Carecer Selections

VI, Careers in Technology
VII. -Chemical Technician Careers

{ VIII. Chemistry Careers
i IX. Employment Outlook for Chemists , ' e
" . X, Chemistry Related Careers .

XI. Atomic Energy Careers - .

XII. Careers in Biological Sciences ’ T
XIII. Engineering Professions
© XIV, Invironmental Careers :
i XV. Careers in Medicine, Dentistry, -‘Veterinary Medicine
{ XVI. Medical Technology, Nursing, and Health Careers
i XVII. Pharmacy Careers

! XVITI., Science and Chtmistry Teaching omﬁmmu.m
C XIX. Reporting on Tentative Career Selections

IX. Commnicating Information to Others
, TI. Student Evaluation of Career Exploration and >o@E.deHos
w . of Career-Entry Skills, :

L5




CAREER CONCEPTS AND OBJECTIVES; A SEQUENTIAL PLAN

Q T
_ - | e
.. 1. Ambwmmw ALWARENESS - : K-3 ) i
| “Concepts: : . g ,
.~ 1. The individual is the born resource of society
) i 2. Individuals have many kinds of careers “ -
- m 3.* Meaningful, rewarding careers are available to every individual
II. CAREER MOTIVATION ) . 4 _ 2-6
e Concepte: - - \
. - i 4, Work is basic to human Qm<mH0ﬁEm5d :
! 5. Occupations contribute to gociety's progress
- w €. Careers require different knowledRe, abilities, attitudes and telents
" 7F. Individusals have different abilities, interests, nmmam. and values ) *
| 8. Haauéwacmwm seek carceers for varied réasons -
. III.. CAREER EXPLORATION . ' \ , 5-9
oobomvdm :
£ 9, Envirohmental <mwwmdpwwd% creates variable opportunity , =
+10. Careers can be grouped into clusters . ~_ : o0
- . 11. Different careers are interrelated ,

' 12. Every career requires some special preparation mba a @wmb of special
! preparation facilitates this-
H<.w TENTATIVE CAREER DECISIONS AND EXPLORATION ) 8-10 =
Concepts: - v
*13. Individual careers may change as individuals nwmbmm throughout life
ﬂwwt. Individuals Wmay be guited for several different careers
'15. Individuals adapt to world chariges and environment

116, Eo%wa changee, conditiong, mgﬁ.¢n4udom§ﬁsdfmwwwod careers . ‘
7 <.m ACQUISITION OF CAREER- mzam& SKILLS AND oozeHdev EXPLORATION 9-12
Concepts: LN

17, Careers require wamede levels of eompetence in eommunicationm, .

” computation, and analysis . . '

wwm‘ Carecersgs have different levels of ooaﬁmdmsom and responsibility’ . :

119, Rules, MQmswmduosm. wowwoumm. and @déomaﬁmmm affect individuals Hs all ,

W careers }

+ 20, Carcers are affected by dmm ability of - Hsaw<wgcmwm to relate to each ;
other : -

2\ . - -




O% %@%Hoz N Hdemezw .
AN EXPERTENCED-BASED, m@o.ﬁmzeg PLAN

STAGE I . - CAREER AWARENESS .

) (Grades K-3) A .o 4
STAGE IT - , CAREER MOTIVATION

(Grades 2-6)
. ) \
STAGE III . CAREER EXPLORATION
D . Amamnmm 5-9) yﬂ
STAGE IV . TENTATIVE CAREER DECISIONS !
\ 4 Smm%m 8-10) -

- STAGE V | ACQUISTTION OF CAREER-ENTRY SKTLLS

, - «(Grades 9-12)
Q AbnwwansnuwH wwcmwmsmv

. j .lww »
STAGE VI " CAREER ENTRY

, ?,%&% % , ,
/ gmgggd. , .‘ 9
- B. %ﬁné%@m%gﬁ S

) EMPLOYMENT ‘

FURTHER STUDY AND guﬂé “
EACH STAGE REQUIRES: : ) .
| . )

INFORMATION
EXPERIENCE

WHICH LEADS TO:
'FIRST-HAND PERSONAL LEARNING |

. WHICH LEADS TO: /a\«\nu
" SELP-DEVELOPMENT

éggn . ~

© INDIVIDUAL Mddommm

tanm LEADS TO: : o o f
_ " A YEALTHY SENSE OF WELL-BEING 2 . ‘ L . Of
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| L o . CAREER EDUCATION IN LOUISIARA

o

” ) i STt AN EXPERTENCE-BASED, SEQUENTIAL PLAN : ..
. .\ “ = ’ —
| |
L A
__STAGE IV - SERE Ezd%a/, CAREER DECISIONS (8-10) mwoRugoN | - -
| Guided self-analyeis
TNFORKATION ) Structured job-oriented curriculum
* ~—~—_ ) : ‘Analysis of employment trends.
. \CENT AREER (national, régional, and local)
o . GMMMMMoMm - Projections of post-school possibilities in view of
" " changes and newest developments {social, gov-
. EXPERIENCE s . : fcernment, industrial) ‘ _
, . . N ‘ ) ‘ .
. R EXPEREENCE L . .
: . ot =
~ -~ C : Mock industries; life-career games =i
, lLocal anclyses and projections inm relation to ‘gelf-
. intereste and abilities
Role Playing: labor-management relationgs profes-
° ‘ . i : .  gional-client relationships; fawdly's respon-
¢ * gibilities in today's world
‘Making of tentative career @mo#mwomm. developing
. individual projections
' owMMﬁ%qu = TENTATIVE CAREER DECISIONS =

» L4

Focuging career optiomg on a few realistic posaibilities

a




CAREER EDUCATION IN LOUISIANA

11

AN EXPERTENCED-BASED, SEQRUENTIAL PLAN
2 .
: 2]

QUISTTION OF ENTRY SKIILS (g:12) IRFORMATTON . 3
: . TN

.. " _.Studies imn: ) y

zwuowaumcuvwwuoo f.ﬂlnan
Ethics, Values, Aesthetics
Human relations .
'~ Soeial institutions
Self: Interests ‘ -
- Abilities .ﬁ . . ,
Limitations

EXPERIENCE

Opportunities to validate tentative decisions
made in Stage IV
Hands-on training geared to individual plans ]
Cooperative study of specifie businesses, industries s
vnommmm»osm. arts, and the environment v
. Aetivit¥es leading toward accurate mmwwum@ﬁnm»mmw and
_ practice of interpersonal dynamics . Y
» * Student study of employer expectations - - .

CRJECTIVE = ENTRY SKILLS for employment or advanced wdsnw and training =

Understanding and acceptance of basit work habits and attitudes;
. competence in reading, computation, writing, analysibj desirable
i attendance, punctuality, dress, and groomings pride in quality.
, of work and study .

.
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‘CAREER ﬁdﬂw%@wa IN LOUISIANA -
* AN EXPERIENCE-BASED, SEQUENTIAL PLAN-

STAGE VI

ADVANCED STOBY

EMPLOYMENT

AND TRAINING .
POSTGRADUATE STUDY
© AND TRAINING
i!
y o
\.
A f !

o
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- . : . C : N I ABOUT CHEMISTRY : S o o
CONTENT AND INTENT e . .. ___OBJECTIVES _xe
Chemistry is & very human activity. The student should (or should be able tol+ M
°  fThe term "scientific method" describe: o o . " >
7 the methods used by people who: are 1. Distinguish between observations and inferences. Make Judgements
7 now oobdﬁwdcdwnm to0 our store of . about degree to which observations are quantitative.
knowledge. Among the activities that . o
seem to be oﬁmaos.m%:ﬁdoacodw<m re- *2. Make a list of observations about an event. (Davis '68 pp 1,2,123;
search are o¢mm&<wbmfaoﬁmmbumwsm. & .oo&dob‘_ﬂw p 5; Carmichael '71 p 19; amwwwwmmb '70 p 104; Ledbetter
looking for regularities and invent- |* ¥ 73 p 21)
. . e : by
ing logical. models to explain the ﬁw ) ; : .
regularities. . # . 3. Use the work of a selected scientist and/or the story of am important
~ ) discovery to Mwwﬁmaﬁmdm the mwmsmbdm common to "Scientific Method."
HWmOﬂwmm (models) need not be correct . )
in every context to be useful 'in a *l o&mmbwwm data ps data dmdwmm mba\OH mxvammm it mwmvduomwww. Interpret
limited context. There is no assur- | «. data dmdwmm mba graphs. ADOddob .ﬂu pp 7,133 Bickel '71 p IX) .
ance that a law established or a . T
theory' found.to be cmmmcw within a To*5, .Um<wmm a logical mmvwmbmdwob about an o¢mm&<ma regularity. Test it =
certain range of -experience can be on a.related gystem. (Turner '74 p mm oo&dob 73 p 21) 4 Sy
validly extrapolatéd outside the : o
range. Extrapolation does, sozm<mﬂ. 1. - 6, Discuss the amm&mm and quality-of oosmwambom that can be placed in
lead to predictions which, in turn, - models (theories) as compared do that placed in observations and
s> can be tested U%Amxdmawambd« . . Hmmcwmﬂwdwmm.
We should expect that, in the future S -
as in the past, models accepted in : .
the light of our present limited ex- : . )
perience may be changed or discarded . : E : e . -
in the light of new information. _ : :
They will be replaced’ by more useful ‘An asterisk A*v indicates an OUumodw<m wo% zswou "hands. on" experience is
models as our experience expands. _suggested. :
. + -
TN\ ! wmmmamSomm are given to clarify the intent of the objective. A code to

references c¢ited is found in Appendix I-B: All references are to 1973

- . . : . : - 1% Louisiana State Umvmadsmbd of m&comdwodemwddoow maovduo:m (Appendix I-A)
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CAREER mwwrcwbHHOZ AND TENTATIVE CAREER DECISIONS
o . : : .~ ACQUISITION OF CAREER-ENTRY SKILLS ,

- . ) UNIT I - mecwmzem AND GUIDANCE RESOURCES

CAREER CONCEPTS

Careers can be grouped into clusters

40.
11. Different careers are interrelated
L)
OBJECTIVE
 Students become familiar with resqurces in
Guidance which can be used in inde endent re-
search on careers in secience and maumdd%.
ACTIVITIES

Sg¢hedule a meeting of the class with a Guidance
Counselor. The Counselor should discuss available
material, where it is located, and how do make use
of it. Include information on , 3
Audio Visual aids on careers
Careers in general
Science related careers
Chemistry related careers
Directories of colleges and dmo:bowom%
gchools
Catalogs from some of the above schools
Information on careers that offer appren-
dwommzuv.wdmwswnm for zwmw.wowoow
graduates ® .

CAREER-ENTRY SKILLS ACQUIRED IN THE CAREER ACTIVITIES
AND CURRICULUM >06H<HaHmw

>duwuﬂ< to locate, organize and use regource
material
Observe, record data, organize and m<mwcmdm data

RESQURCES
Films, filmstrips on Careers

Barron's Profiles of American Colleges
Vol. 1l: Descriptions of the Colleges
Vol. 2: Index to Major Areas of Study
Barron's Educdational Series, Inc,

Compdrative Guide to. Two-Year Colleges and

Four-Year Specialized Schools & Programs -
Harper & Row, Pub.

Career Counseling - Yearbo T&I Div.
American Vocational Assf. (Amer. Technical moaumd%v

On the Job Training and Where to Get It -
Julian Messner

Guide to Professional Careers - Julian Messner

Careers and dﬁbo%&ﬁbﬂdwmm in Science - Pollack,
E. P. Dutton & Co. . .

Comparative Guide to Programs in Biological
momeomm and Chemistry, mmnbma & Row, Pub.

¢

,dvaNd:bwdem in the Chemical Sciences -

John H, Woodburn - <oowdwo:mp chambom zmscmwm
2

owvo&dcuwdwmm Mb Environmental Careers - oaoB

mmb:w:m - Vocational Guidance Manuals

NOTE: edmmm are books or manuals Ewwo: Guidgnce sm%
have. They can be replaced or supplemented with similar
information. -

ers is listed in Appendix VII,
.mmo: )

Aawmﬂm is a charge for

The address of each of the above publish-
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.. II MATTER AND ENERGY —i
CONTENT AND INTENT . , . OBJECTIVES
Chemistry deals with -the fundamertal The student should (or should be able dovu, T
concepts of matter, its properties, . :
“its changes and the energy associated 1. List and describe the states of matter. Give examples- of sub-

with its changes. One of the most, , 'stances in each of the states. -
fundamental laws governing these -

changes Mm»dwm law of conservation of ~72. ' Give examples of changes in substances from one state to another.
. mass—-energy. Einstein equates energy . Discuss the associated. energy changes. i
and mass through the equation E=NMC2. - : . ' :
Nuclear reactions involve significant *3_  Compare elements, compounds and mixtures. (Ledbetter '73 p 37;
jinterchanges between mass and energy, Turrer 'T4 p 38; Cotton '73 p 169: Atkinson '73 pp 17,26) o .

but chemical r-actions do not. . ]
4, Give examples of changes in forms of energy. . ;
Some concepts associated with matter ’ .

are mass, volume, and the ratio de- 5. _Use the following words correctly: Mass, weight, volume, density,

rived from them, density. The common; physical property, chemical property. .

stat®s of matter are solid, liguid, . -
" and gas., Most substances can, under %6, Use chemistry and physies handbook. (Ledbetter '73 p 35)

proper conditions, exist in any of o e

these states. Changes between the ~ #7., Observe and describe a variety of phase changes. (Carmichael '71

states are called phase changes. p 107; Ledbetter 73 p 41 Cotton '73 p 7)

Heat can be interpreted as a form of #8. Use various techniques to separate the components of a awwdﬁbwvllllL
o kinetic energy. CHemical bond energy Ammdmcmoy '70 pp 30,31; Bickel '73 pp 1,13+-Bolton '73 pp 1/60,

is one of the forms of potential 2/10,7 13; Toon '73 pp 17,28; Jarvis '73 p 93) .

energy. Emergy can change from one v . .

form to another. ) " #9, Perform several introductory chentical experiments. (Gordon '73

- . 1 pp 30,51,64,70,96; Bickel '70 pp 22,29; Ledbetter 73 p 233
Some pure substances cannot be de- . Atkinson '73 pp 1%,31) ~

composed into simpler substances.

These are the elements. Some sub- . . -

_ stances can be further decomposed. _ . .
These are compounds. One cannot In certain contexts throughout this guide,"weight," in quotes, is
distinguish between elgments and used interchangeably with "mass."

,k,ooavocnaw on the basis of appear- -
ance alone. U ’ . A

: 2 ’ | :
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_ UNIT I - \{TUDENT ABILTIIES, INTERESTS, NEEDS, AND VALUES

. o%mmw oozommam Aw _ . , » | RESOURCES
v 7. Hﬁuwépmcwﬁm hieve different abilities, interests, ' VITAL Self-Evaluation, Forms 24, 2B, 2C, 3, 4 -
needs, and vafhes. Vital Career Information. Center
14. Individuals may be suited for several different . :
’ careers. , ) Test Yourself for Science - mowmndwwwa zmbvosmd
, . - . : Commission (81. oov .
OBJECTIVE . | | L _ .
3 Each student, -through self-evaluation, will obtain o -
a knowledge of his abilities, interests, person- : - ' .
“ality traits, achievemsnt, aptjitudes, aend needs. - . =, ) . °
ACTIVITIES - . L ﬁ .

Arrangements should be made with Guidanee for stu-
dents to fill out the VITAL self-evaluation forms.
Ask a Counselor to discuss these forms(and follow
up with individualiszed interpretations later if , .
needed. The forms can be filed for future refer- ’
ence and ooEvameS with gpeeific omammu %mpcwwmu
ments. :

16

Arrange with Guidance for students to take self- n . : .
evaluation tests on science careers if dﬁm% are . . . ) , ) v

mdmuwmwwm. : - - : A

Have the Counselor explaifnto the students how to
go about obtaining the results of tests previous- . o
ly ¢WWm5 by them. '

.wo& any mdcamnam who need it.

a

Arrange for individual conferences with ocw@msom a ) ’ A

hwmmmm|M2ﬂm% SKILLS ACQUIRED IN THE CAREER ACTIVITIES \\
RICULUM ACTIVITIES -

a Ability earry out an objective evaluation.
e Use handbook, describe, owmmmww%_ communicate,

calculate , L
) mm@m%mﬁm. filter, od%d@@ﬁOﬂd&@ﬁ% dmowmeMMm . . .




- -as well as the effects of uncertain-

CONTENT AND INTENT =

st
»

Chemistry is an experimental science
in that 2ll1 we know about chemistry
Ac-

is based 802idly on experiment, s
curacy”in measuremsnt and calculation

is the backbone of experiment.

A quantity expreSsing a meastrement
should show units and should also in-
clude information about-how precisely
the measuremsnt was made. Preeision
is usually expressed-in-terms of un-
certainty, or less rigorously, by
significant digits. - Proper handling
of significant digits should be re-
quired in all measurements and c¢al-

&

Y

The overall error in a result in-
cludes the effect of the systematic
errors (uhich bias the experiment)

ties (due to the limitations of the
measuring instruments). One should

strive to make measurements’ as pre-
disely as possible, but should ac-

cept that absolute precision is not
ever ﬁommMUHQ. \

Many quantities, are more appropriatelj
expressed by use of scientifie no- &=
tation. Such expressions are easier
%o use in calculations, and they re-
move all doubt as to the number of
significant digits being claimed.

Unit analysis in problem solving
should be rigorously adpered to
sthroughout this course. -

IIT MEASUREMENT m“
K . __OBJECTIVES
The student should (or should be able to):
5 : : 7 .

*¥], Um<mwom entry-level skills in manipulati laboratory equipment,
handling chemicals, making measurements, HEWstm metric
quantities and expressing measured and derivVved quantities.
Properly indicate units and precision. (Cotton-'73 3h,42,63,

»  99,90; Bolton '73 pp 1/22,1/30; Ferguson '70 pp 11,15,23;

Turner '74 pp 12,14 »23,111; Carmichael '71 p 13; Ledbetter '73
' pp.5,20,23,27; Toon '73.p 21; Bickel .qu pp 18,19; Davis '68
P v.m b&Wanob .qu p 20) . . .

. N
2, Umsonmdwmdm how cbomH&mHndem in measurement carry over into

o=

caleulated results. . L .

3. Calculate per cent error in a result.
- )

4., Discuss differences in, systema matic errors (biss) and random errors
(uncertainties) as to their oupmwn and their mmmmod on calculated

- Hmmﬁpdm

[y

5. Use Bomd frequently encountered prefixes in the metric system.

.
-

#The teacher should make suitable adjustments in mathematical requirements,

particularly .as they relate to uncertainties and scientific notation. One
should insist upon "entry-level" proficiency in significant digits and in
unit amalysis. ‘Significant digit rules can be rationalized as outlined in
Appendix II rathersthan more rigorously from tincertainties. Arithmetic
calculations with scientific notation can well be -left until later in the
course when the student is, hopefully, more secure. )

=

)
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CAREER CONCEPTS

10. Careers can be grouped into clustérs ° , i
- 11, Different careers are interrelated
mm« Careers have different levels ow oosamdwuom and
Hmmﬁosmwdwwwﬁ%

OBJECTIVE - . LS
Students become informed on the kindg and variety
of science-related carcers and the training

- required, .
_ ) ~
ACTIVITIES

Ask students to begin keeping a notebook on
Career muﬁwcmmawea. "
As a class activity wmw the mdc@msam to list all
the science-related careers they can think Jf.
Supplement, their lists with suggestione from re- l§
pources listed on the right. :

Have students classify the careers in groups of
related careers (such as medical, chemiecal).

Ask a few students to compile a master list wo,vcd
on a bulletin board reserved for omammw
ﬁ%@w@ﬁdeos.

Ask m@ﬁ@maam to classify these carecers moooauﬁmm
to the estimated training required.

- CAREER-ENTRY SKIILS bndeﬁmb IN CAREER >n6H<HaHmm
.lll\\lllHZUQdﬂmHﬁdHﬁzbbﬁH<HﬁHmw

~Corpile a list of %mwmﬁm@.w@mmm
Clageify things in different ways
memcamm\Eme value judgements, caleculate

UNTT ITT - SCIENCE RELATED- CAREERS -

"Selected Sources of Information on Careérs in

' "Keys to Careers_in Science and Hmosaowom% . , o

-| RESOURCES

"Careers Related-to Science" - V,I.E.W, -
Vital Career Information Center. See bbbwnauu v

"Seience-Related Careers" - See list in Appendix IV

"Jobg in mo»mﬁam: - (%1, mov Science mmmmmamw
bmmoowmdmm .

Science" - Office of Education and Training,
Smithesonian Mbmdwd:ﬁwos

~

"Sources of Career Hsmowﬁﬁdwoﬂ in Scientifie
Fields" - Manufacturing numsnmhm bmmb.

(81.00) - Zmduoamu Seience Teachers Assn.

"SEARCH (Science msmwbmmawsmtmﬂg Related Career m»admv -
Scientific Manpower Commission .

s
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_This will give the student security
€ /dﬁ@d he so desperately needs early in

IV ATOMIC THEORY - ZOPMOGﬁMm AND THE ﬁobm . .# D
—

supports the atomic theory is beyond
the comprehengion of the student at
thig time, 'some early reference to
"what" we believe about atoms seems
to be indicated. The student will
need to be assured that we will re-
turn later to a more-in-depth considez-
ation of "why" we believe in atoms.

The concepts of atoms, molecules,
molar volume, the mole, atomice
"weights" (mass) and avogadros number
evolved out of a long history of
scientific investigations and d:osmwdg.
It is still evolving. -

The initial difficulty that gome .
students have with calculations re- °
lated to the mole does not necessaril
indicate that they will be unable to
handle the mole concept. It meansg
that they need more time and much
more practice. The mole concept is
central to the development of gkill in
chemical calculations.

Appendix HHH describes a guide that
can be used _as a "temporary” crutch.

the course. The student should be ex-
pected to abandon the "crutch within
a few week§.

CONTENT AND INTENT OBJECTIVES.
Although much of the evidence that Mﬁm student should (or should be able &ovM A ’ . <

~

1. Read atomic "weights" (mass) from periodic table and use them to
calculate molecular and formula weights.

. . s > . -

2. Interchangeably express amounts of a substance as grams, atoms,
moles,,and P.V. product at 0°C pr 25°C. (These are temperatures
for which P.V. product is quoted in most texts)

"Weigh" several mHmEdem and compounds. Express the amount as
number of moles. (Turnér '74 p 42) ,

Experience a jumber of chemical Hmmodwonm ijdwm laboratory.
“Describe reactants, products, and evidences of energy involved.

(Carmichael '71 p 45; Bolton '73 pp 1/6,1/10)

*5, mwioﬁm one or more chemical reactions in depth. umdmwawnm. d%
measurement, the number of moles of substances involved.
T Aemwwwmmms '70 pp 18,23; Ferguson '70 pp 57, 61 mmw

&

N

dmm.oogdwbpsm volume, combining "weight", mba\o% Ecwdwvwm pro-= -
- portion data to ratianalize the existence of molecules and atoms.

AOOddon '3 p 130)

py

(Toon '73 p 34;

Compare "weights" of equal volumes of gases.
Cotton .qu p 119; Davis '68 P 8)

Determine approximate molecular size. (Ferguson '70 p muw.Um<om "3
p 17; Toon '73 pp 37,42) - ,

Q
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CAREER CONCEPTS

-

v .

3, Meaningful, rewarding careers are available to
every ‘individual
) 8. Individualgs seek careerg for varied reasons
. 15. Individuals adapt to EOdwa changes and environ-
. ment
L
d OBJECTIVE . : ,
- ] ’ T
To explore the widening of career opportunities to
'Y ‘women -and inform students on new careers open to
. women. x\\ . .
’ bheH<HeHmm )

b

Arrange for Hbdmwmmdma girls to visit and dmww to

women in vﬁowmmmwoamw careers, such as mediecdine,

wmmmmdov. etc. A list of topics to discuss should
. be prepared ahead of time wow the visit. -

Arrange for a woman in a d@m:bowom% field, such as
medical or radiologic, to come to school and talk

.

to the class. . “

_Ask one or two girls to write technical organiza-
, «Honm for women in science for additional Hd&Oﬁal
d ation.

f

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES
AND CURRICULUM ACTIVITIES . )

m<mwcmdm employment trends

Agsegss career ovvowacbwdwmw

Build and evaluate models, use and interpret tableg
graphs ‘ .

UNIT IV - WOMEN AND SCIENCE CAREERS ’

RESOURCES : .

P
.

Nontraditional Careers for Women 1973 (£4.79)
Julian Messner

N

"Wanted: zwwm zoEms mamuammam in b@%ﬂnﬁHdSHoH
Engineering" - (5 cents) -
"Women in ineering Professions” (5 amﬁﬁmv*n

>Emwuomn mﬁowmd% of fgricultural Engineers

"Women in mnmwnmmnw5m:
(%$1.50)

Engineers Joint oocbaww

"Medicine: Are‘You Woman Enough to Try?" -
Student American Medical Assn, Women in Medicine

. o
Organizations for women in science: o

. ' ™
American Agsn. for the Advancement of Science
Ms. Virginia :mHUOd Dept. of Biochemistry
University of Georgia, Athens, Ga. 30601

Adsn. of Women in Science; Dr. Neena B. Schwartz
Dept: of Psychiatry, College of Medicine
dsw<mwmwd< of Illinois, Medical Center .
P. 0. Box 6998, Chicago, Ill. . 60680
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V THE LANGUAGE OF CHEMISTRY AND meZOermm OF .CHEMICAL meo&HOZM;

s

™~

vl
A7 <
OBJECTIVES :

hY

CONTENT .AND INTENT

The shorthand notation of chemistry -
symbols, formalas, and equations -

is a basic and vital part of chemisty
The balanced chemical equation is .

_ the key to quantitative relation-
chips in ‘chemical reactiong because
it expresses the mole ratios among
subgtances involved. » .
Masg is conserved-in chemical re-
actions. The integrity of the atom
is maintained.

Compounds are compased of’ configur-
ations of atoms held more or less
rigidly in place by attractive forces
Chemical bonds result from these
attractive forces. Chemical.re-
actions proceed by the breaking of
bonds between atoms and the gubse-
quént rearrangement of the atoms in-
to new configurations held together

* by new bonds. .

Chemical changes are characterized
by the formation of new substances.
There ig 'wide variation in the rates
of chemieal reactions. They are

always accompanied by energy changes.

7 .

. The student should (or should be able to): -

*],

*2,

e v :
Investigatg several chemical reactions wbwdwm laboratory. With
the help of the teacher, write balanced equations for the reactions.
(Toon '73 pp 56,67,74; Carmichgel '71 pp 151,159; Tellifsen '70 .
p 28; Bolton '73 pp 1/50,1/54,5/26,5/28; Cotten 75 pP 151,197)

Use "weight" data to debermine mole ratios and/or-empirical
formulas for compounds. (Atkinson “73 pp 45,50; Davis '68 pp 13,
17,21,126; Carmicheet '71 pp 35,45,51,59;; Ferguson '70 pp 61,93;
Toon '73 pp 46,56,58,67,71,74; Bickel '71 pp 41,45,47; Turner ‘74
p 73; Tellifsen '70 pp 106,107;Cotton ‘73 pp 173,568) |

Hbdmdnﬁmw chemical equations in terms of Bbwmoﬂpmm and .in dmdam
of moles. _, ,

-

Use .boiling point and freezing wowud data to determine molecular
"weight." (Carmichael '71 p 177; Bickel '71 p 54; eoob_.qu P 171)

Develop m:d&%nwm<wwav+owwowmxo% in writing formulas. .

i ..
Balance equations by conservation of atoms.

Do stochiometric problems for owmiuomp ﬁmNOdwoBmu

£
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,, \ | : . _UNIT V - TENTATIVE CAREER SELECTIONS

CAREEF CONCEPTS

i . ~
,Hm. mcma%womwmmﬁ Hmﬂﬁwﬁmmmoammvmowmwvﬁmﬁmﬁmdwonmba

a plan of special vﬁm@mﬁmduon facilitates this.

’

owQMHeH<m

mmo:hmdcams& will acquire a comprehensive look
at his tentative career selection by making a
gystematic investigation and obtaining wmodm
meCd it.

~

,. 5

»oegeﬁm% -

Agk each student to make a tentative o:ouom of a
geience related career. v

A mwowmdSQQSdstHamwQmmﬁﬂdmwow :wm,owowwm.
using all possible resources, and plan g ¢ i-
nating mm%om& which will summarize his findings.

Ask mdﬁ&mddm(do Wmmﬁ 8 list of" mww o:HHpoﬁw:E
studieg which ars relative to his career
gelection and MSoOWUOHmdm dcmmm in 5#@ wwbmw
report.

H
’

CAREER~ mzem& SKILLS ACQUIRED IN CAREER ACTIVITIES
AND OQNMMOGEGZ bh&H<HeHmw

P ’

/oawwmddwam Hmwouamduoa and owmmbunwbm &d
Preparing am@OMAm .
Decision making ’ ¢
Communicate, write reports, omwocwmdm .
uoomnde wm@mwmdm. filter . ,

\
{

.

RESOURCES

VITAL Reader-Printer (located in Guidance for obtaining
up-to-date occupational information)

Sources of HSHOHSdeon listed in Appendix IV, Science

Related Careers

Pamphlete listed in mcoommawsm cnudm on gpecifie
careerg and in Unit III ‘

Y

Local industries ) -

Louisiana institutions of higher learning can supply
material on science careers offered,

22




CONTENT AND INTENT

VI RADIOACTIVITY AND NUCLEAR o&@mmmb\

™
N {.
. g OBJECTIVES ;

We think ow atomsg as Emwdw moaﬁomma
of a.pucleug surrounded by electrons

which are held within a poorly defineq

boundry by electrical forces. Chem-
ical reactiong involve the electrons.
Nuclear reactions involve the nucleus

Symbols written to represent nucleons
glve no information about the elec-
trons, the compounds of which the
nuclei are a part, or the chemical
bonding involved, since these have

no effect on nuclear reactions.

Spontaneous nuelear reactions oc-
cur by a procels of radioactiwve
decay. The course of ‘these re-
actions is outlined in radioactive
decay series charts, : .

Non-gspontaneous nuclear reactionsg

can be initiated by neutron bombard-
ment or bombardment with mechanically
accellerated particles.

Hi<mmdwmmduosm with radioactivity
led, to wam.mumoo<®mw\mmrum0d0bmm.
The mwwmdmaom of isotopes can be

demonstrated by mass mﬁmod%ommmvwau

The knowledge and technology we now
pogsegs signals a mew era in radio-
isotope use and nuclear energy pro-
duetion.

~

. The student should (or should be able to):

*],

l10.

*11,

Investigate some principles of radioactivity. (Turner '74 p 154; .
Ferguson '70 pp 221,225; Toon '71 p mﬂﬂ, emwwwwwmn .ﬂo jojo] me 119,
123; Viola '73 pp 17,28,41,64,75)

GMWVm%EUOHm do ammmNWUm :cmwmwﬁﬁmmodWObmmbado awmawnmcwnz
between isotopes.

Describe Some nuclear particle accelerators.
Become familiar with some radiocactive decay series.

Write equations for nuclear reactions.

Draw and interpret Hmawowodw<m decay curves.

Uumocmm moamowmeHmaasmdwaunoo<mﬁwmmmﬂn m%vmwvsmadw wsﬁmawoa
odudﬁdﬁ. 4

waozmm gome of the hazards associated with, and safeguards
practiced in the construction and operation of nuclear power plants,

Discuss harmful and umnmwwowww effects of radioactivity.

Deseribe the operation of the mase spectrometer, -

mmooﬁm wmguwwmm zwdzwoomwow<ww wﬁwmsmm oﬁmﬁ@dwonmmm dwm% mbbww
o0 radiation monitoring.

High School Training Kits are on loan from Louigiana Civil Defenge Agency,
Radiological Instrument Maintenance Shop, Post Office Box 44007, Capitol -

Station, Baton Rouge, Louigiana 70804.
for High School Training Kit CDV-755)

Phone mo:awrwlmmmw Ext. 305. (ask




CAREER CONCEPTS

7. TIndividuals have different abilities, interests,

: needs and values

17. Careers ﬁmocuﬁm.awwwmwm:d levels of compétence in
commmnication, computation, and analysis

OBJECTIVE - )
Students will acquire a knowledge of opportunities
in seientific fields which require less training
than a college degree.

ACTIVITIES

Arrange for a representative from a technology
achool to talk to the class or to interested
students, . :

Make plans for small groups of, students (two or

three) to visit some local industries and talk to

technicians who are employed there. Tape the

interviews, if .possible.

L)

As o clags aoctivity have the students make a list

of questions to be used when interviewing resource
. ﬁ@omﬁm &g in the above activity.

CAREER- mmww< SKILLS ACQUIRED IN Obwmmm >06H<Hawmm
AND OcﬁwHOCﬁcZ ACTIVITIES

] Utilization of resource people .
Evaluate data, interpret, build models and
evaluate

Use references, graphs

Y

v -

UNIT VI - CAREERS IN TECHNOLOGY

S
&2

2

RESOURCES

-
.

"Biomedical Equipment Technician" - Technical
Education Research Centers

"A Career in Laboratory Animal Science and
Technology" - American Assn. for Laboratory
>bijH Science .

“Sev Steps to a Career in Space Science and
_ Techflology" - National Aeronhautics and Space \
| Admipistration ,
"The Electronics Service Technician" - Electronic

Industries Assn.

:eUMImwwammwwsm Technician" - American Society for
Engineering Education (50 om:dmv

=awm0ommbm=a%oc=|3mﬁw:m emodbowom% mooumm%
v .

"Food Science and Technology - A Career for You?"

The Institute of Food emodbowomMmdm

"The Psychiatric Technician" - National Assn. of
Human Services emovbowomwmdm

"The Vetallurgical Engineering emoSbonws -
American Society for Metals

P
"Wuclear Medicine amow:Moumb\%moubowomwmd= -
Technical Education Research Centers

2

:wmamﬁmw Careerg for Technicians in. mam»nmmmwsm
and Physical Sgience" - U. 8. Civil Service ooEEmeHob

. . -

it

' NOTE: Medical Technologists - See Unit XVI |
Chemical Technician - See Unit VII

P . 3

17
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w VII THE GAS PHASE -

— 3 ,

CCNTENT AND INTENT < : OBJECTIVES
Much of our early productive think-. The student should (cr should be able to): \
ing in chemistry came frcm investi- _ .
gations with gaseous phases of sub- #1. Investigate RBoyle's Law. (DeVoe '73 p 24; Toon '73 p 77;
stances. Boyle's Law &nd Charles’ Ferguson '70 p 39; Leabetter '73 p 102; Turner '74 p &7)
Law were instrumental in the develop- ‘ A
ment of the kinetic theory of gases #2, TInvestigate Charles’ Law. (DeVoe '73 p 29; Carmichael '71
and the ideal gas law, PV=NRT. p 137; Toon '73 p 77; Davis !'68 p 29) ,
Avogadros interpretation of the com- 3, Work Boyle's Law and Charles’' Law problems.
bining vdlume\ ratios for gases pro xJ ,
vided an experimental method to Y 4. Participate in derivation of PV=nRT from empirical data.
measure the molar mass of a gas. . :
~ Thig was the breakthrough we needed #5, Determine molar mass for a gas from laboratory measurements of
. to permit the determination of volume, temperature, pressure, and "weight.” (Toon '73 p 92;
) molecular formulas and ‘the measure- Ferguson '70 p 47; Bickel '71 pp 33,60; Davis '66 p 32)

ment of atomic weights.
¢. Work problems associated with PV=nRT.
In a mixture o: gases, the t&tal . . )
pressure is the sum of the partial *#7. Compare diffusion rates of gases (Ledbetter '73 p 100;
pressures of the compopents. The Carmichael '71 p 145) :
partial pressures are in the same :
ratio as the number of moles. %8, Determine_the ideal gas constant empirically. (Toon '73 p 48)

) o

»

-

The rate of diffusion of a gas’is . .
dependent on the w<mﬁwmm velocity of )

its moclecules. The Velocity is a
function of molecular weight and ¢
temperature. -

¥n an equilibrium liquid phase - . - ,
gaseous phase system - th. vapor . .

pressure is constant for a constant . .
temperature. Such a system responds
to changes in volume through a
mieehanism of a reversible reaction
between gaseous and liquid phase.
This paintains a constant vapor r , .
pressure for a constant temperature.

‘
h 4

Aruitoxt provided by Eic
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CAREER CONCEPTS . ~
7. Individuals have wawmdmnd abilities, Hsd@ﬁmmdm.
- needs, and <mwcmm
18. “Careers have different levels of competence and
reaponeibility

OBIECTIVE :

Students zMHH become informed on all the mmvmodm
of the relatively new career of chemical
technician which requires legs than a B.S. degree.

| ACTIVITIES
Arrange for mdsamlam interested in this career to
vigit an Msasmdw%.z:wwm chemical techniciang are
employed so they can“Bee what kind of work they
do. Students should take note of all the od<wocm

skills: Hmmwwwmu for the work.

Students can contact Junior Colleges or colleges
that offer a two-year course in ocmauomw tech-
nology for information.

Students can write several chemical or petroleum
4ndustries in the state and get information on

their policies in regard to chemical technicians
as dVWMm is variation. (In the past technicians

have been gbtagned by promoting equipment operatorsg i

or vcaawn®,rwmm school graduates through company
awmwuwdw prbgroms. The trend ‘now is for employérs

~ to Uﬂmmaﬁ the graduateg of two-year chemical
Wmowuowom% programs. v

CAREER-ENTRY SKILLS >Omc%ﬁmw FROM CAREER- ACTIVITIES
AND CURRICULUM ACTIVITIES

owwow:m and aggegs the ugefulness o: skills

Measure pregsure, record, evaluate and wbdm%ﬁﬁmd
data .
o 2

o

UNIT VII - CHEMICAL TECHNICIAN CAREER

RESOURCES

-«

"A Different Career Hs Chemistry"
Chemical Society

~ American ¥

-

"Isg ozmswomw Technology the Career for You?" -
American Chemical Society )

"Probe Tomorrow as a2 Chemical Technician® -
Manufacturing Chemists bmmonwmauoa

"A Bright Future for You as a Chemical Technician”
Manufacturing Chemists. Assn.

\ 4
Northwestern State University, Institute of

Technology, at Natchitoches, Louisiana, offers
a two-year course in Chemical Technology.

Mary Holmes College, West Point, Miss. 39773

is a pilot school in an American Chemical Society
project for developing a Chemical Technicial
curriculum,

1

=
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, VIII CONDENSED PHASES
CONTENT AND INTENT o , ) OBJECTIVES

“Qur models for condensed phases,are The student should (or should be able to):
not as satisfactory .as our models .

for gases. , . *¥1, Use data collected in the laboratory to draw heating and cooling
: - curves for pure substances. (Tellifsen '70 p'4; Cotton '73 p 10;
Whether a system is composed of a Davis '68 p 36) . ‘ .
gas, liquid, solid, or a mixture of . .
these, the total energy of the sys- | 2. Interpret heating and cooling curves in the region of the phase..
tem is the sum of the kinetic and change. . . Ve <
potential energy. In gases, much ’ _ - S
of the energy is kinetic. The in- "~ *3, Use omHOﬁwsmdﬁwo measurements made in the laboratory do calculate
tegrity of thé molecule is more br 7 heat capacity of a substance. (Cotton '73 p 62; Ferguson '70 p muv .
. less maintained during phase /changes| : .

: . S . - #4 . Use measurements made in the laboratory to calculate molar heats .

The boiling temperature of a sub- involved in a phase change. (DeVoe '73 p 66; Toon '73 pp Huo Hu
;\\\\W&mbom is the temperature at which ) Carmichael '71 p mm. Davis '68 pp 42,43)
the vapor pressure is equal to the St .
ambient pressure. . (1.0 atm. in an 5. Use handbook data to correlate molar heats of <wv0ﬁwmmdwon with
open container at sea level) dowwwbm points of pure substances.
Molar heats associated with phase ) 6. Desecribe boiling on a molecular level. ’
% changes can be measured calori- . L . Ce
metrically. They are lower than .¥7, Compare allotropic forms of a mcddeSom (Turner '74 p Nkm !
molar heats associated with oszHome Carmichael ‘71 p 113)
" changes. Molar heatg of vaporization )

correlate positively with boiling #8, Compare properties of liquid, solid, and gaseous phases. (Bickel '71
temperatureg, This may be inter- p 19; Bolton '73 pp, 1/37,1/43) ‘

preted as a clue about intra-. » s
molecular bonds in condensed phases. #*9., Investigate proper ies of ionic solids. (Ledbetter '73 p 115;
) ’ : Carmichael '71 p 119)

Q
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UNIT VIII - CHEMISTRY CAREERS

CAREER CONCEPTS . : wmmocwomm S

18. Careers have different Hm<mwm of competence and "Career ovUOﬁd:bMdvmm in osmawmduez - American )
’ ,ﬁmmvoumwdwww¢% . 2 "| Chemical Society Awmvawbd from March, H@ﬂw issue
. ' ® : B m:osmswmduw=v
OBJECTIVE ) . ' . -
"Careers in Chemistry: questions and answers" - A\ N
Students will become informed on the variety of ,bEmHuoms osmsﬂmmw moowmd< .
careers available for chemists and the training ) . i}
required. . "Careers in Biochemistry" macomﬁwobmw Affairs
o . o Committee, American: Society of Biological Chemists,
ACTIVITIES _ _ Inc.

'Have the students as 2 wﬁomw\vﬁmbwdm a list of
chemistry 'careers (consider major fields of study

and types of employment). See suggestions to FACTS ABOUT CHEMISTS (NSF, 1972)
the right. .
) HIGHEST DEGREE
Ask the students who are interested in ‘a ‘specific {° Ph.D. 34%; M.S. 22%; m S. 42% o0
chemistry field (such as biochemistry) to write to| EMPLOYER ) a3
universities for Huwoasmdwou on careers in these Educational institution 2%5%
gpecific fields. Industry and business 58
; Federal Government 6
CAREER mzemm-mmHth ACQUIRED IN THE CAREER ACTIVITIES Other government 2
AND CURRICULUM ACTIVITIES ' Nonprofit organization 2
’ Self-employed , 1
Ability to place information in categories, Military 2 -~
Evaluate Other : 6 \
Use handbook, calculate, graph, interpret ) | PRIMARY WORK ACTIVITY }
graphical data - . Research and am<mwovamud 3%
Measure, oumuwodmmwam . . Management :
& . . Teaching ) 12
Production and inspection 15
Other o 12
_ % - | Chemistry fields: Analytical, biochemistry,.

inorgdénic, organic, physical, polymer
. ] : : Current demand is highest for biochemists, .
‘ . orgenic and analytical chemists S —




»
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CONTENT AND INTENT

IX SOLUTIONS, SOLUBILITY AND IONS

o .
) o3

OBJECTIVES . .

=3
The behavior of solutions during
phase changes is different from

The student mcocwa.AON should be able to):

7 the behavior of pure substances. #1. Investigate conductivity of water solutions. (Toon '73.p 160;
. . Carmichael '71 p 89; Lgdbetter '73 p 57)
The solubilities of solutes in sol- .
vents.vary widely. The properties 2. Work problems related to molar concentration of solutions.
of the resulting solutions also v o ’ .
vary. The water solutions of *3,  Compare heating and cooling curves for solutions with heating and
electrolytes conduct an electric cooling curves for pure substances. (Toon '73 p 139; Davis '68
current. The walt o~ solvtions of p L&) . .
® non-electrolytes dc not. -
. . _ | #*4, Prepare solutions of designated molarity. (Bolton '73 p 4/53;
¥ 4 Much of elementary chemistry is Atkinson '73 p 73) ’
concerned with reactions in water .
*golution. : 5. Write balanced ionic equations. :
It is thought that conduction ° *6. Accumulate experience with many precipitation reactions. (Toon '73°
through a solution is due to the p 63; Bolton '73 p 2/2; Ledbetter '73 p 118; Turner 'T4 p .34l;
presence of charged species (ions). . Carmichael '71 p 171; Ferguson '70 p 191; Tellifsen '70 p 41,
Conduction alone does not prove . Davis '68 pp 46,50) i :
the existence of ions. Rather, s
"~ the assumption that ions exist 7. Describe the solution process on a molecular level.
provides a logical explanation for ; S ’ :
conduction. "Ions" also serve us *8. Do qualitative tests for anions and cations. (Ledbetter '73 pp 57,
- well as explanations for many other &7,7%,73,122,126; Gordon '73 pp 61,118; Toon '73 pp 99,219;
properties of substances. Carmichael '71 p 257; Tellifsen '70 pp 111,113; Bolton

Arrhenius postulation of the ion as-

" Davis r68 pp mu'mm¢m®v

"73 p 4/11;

a vehicle of electrical conduction #9, Investigate properties of colloidal states. (DeVoe '73 p 53)
was not eagerly accepted by his i . ’
contemporaries. #10. Compare solubilities. (Bickel '71 pp 38,39; Carmichael '71 p 1653

Cotton '73 p 348; Bolton '73 p 2/28; Ledbetter '73 p 55; DeVoe 'T73

Ions are separate species, unlike p 49; Davis '68 pp 52,55) . .
the parent atoms from which they
are formed. The behavior of an <on . )
ig independent of the source of the
@ ion. e )
M& .
Y ey .
B 22 . . o
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UNIT IX - EMPLOYMENT OUTLOOX FOR CHEMISTS

CAREER CONCZPTS . o ..wMMOGNOMm
: . . )
9, Environmental variability creates variable "Employment Outlook '74" Chemical & Engineering News,

October 8, 1973, page 9, or 50 cents each, Reprint

C, - Department, American Chemical Society Publications

- 16. World changes, conditidns and environment affect (this is an annual feature and can always be o&&m&ma v
o s wod the forthcoming year). ™ A

_

:

| =
| - opportunity.
| AT

s

careers.

OBJECTIVE

Students will acquire an o<mHmHH picture of
¢hemistry careers, which includes current facts
and trends based on ﬁdldonamdm data. .
ACTIVITY  © - S Most chemists work for BN
Obtain the most recent October issue of "Chemical Hsncmdww. eroMManwmmnﬁn -
and msmMSmmHMnm News" journal which will contain - .
articles on "Employmenbt Outlook" for chemists fQr
,dwm mwmﬂomauwbm year: Assign interested students ¢
" to study these articles and report on them in class.
+ (This series of articles covers employment *trends,

mmwmuw survey, supply/demand, ete. v

30

CAREER-ENTRY SKILLS ACQUIRED IN CAREER >06H<H6Hmm
AND CURRICULUM ACTIVITIES

_ Hbdmubﬂmd and evaluate dem ané trends. ‘ .. ) o )
Analyze mmavwmm. measure, filter, decant, ﬁ&mop@pdmdm. , )

om those -in ‘irdustry, most are . . . in schools, .+ . . in.Federal Government and of all chemists. -
. . 1 ,

in R&D and qmswzaqmmﬁ . e e s half are in teachin e avre in P& .
° WG most are in BED . . . . biggest group is in R&D

MANACTMENT
34%



e : ’ X THE PERIODIC LAW - ORDER AMONG ATOMS
| CONTENT AND INTENT OBJECTIVES
o Several less than fruitful attempts The student should (or should be able to):
had been made to fing some regularity| - < .
in the properties of the elements #1. Summarize the extent to which Mendeleev's prediction of properties
when Mendeleev (1870) succeeded with of elements undiscovered at his time coincides with their real )
a scheme which revealed periodic measured properties. - (0'Connor text '68 p 102) :
properties of the elements when they . . . Ca , .
were arranged roughly by increasing 2. Deduce properties of elements from their positions on the
atomic weights. Th¢ recognition thaty periodic table, - = . B
properties of elements are periodic . . . )
, functions of their atomic numbers is | 3, Describe some important trends in properties within some of

one of man's most creative scientific the families of elements. ; -

. achievements. . S ‘ ' . !

. 4, TUse known reactions of one member of a family of elements to

The periodicity is conveniently dis- " predict reactions for another member of the same family.
played by arranging thg, elements in ‘
a periodic table. This Tacilitates 5. Discuss differences and trends in properties of elements across
the l¢arning of a great deal of © . - a horizontal row on the periodic table. )
chemistry of many elements by study- :
ing in depth the gchemisgtry of one #6. Investigate and graph some trends in periodie functions uging
representative member of each family. “ handbook data. (Ledbetter '73 p 753 Bolton '73 p 5/18)
We can deduce much about the oﬁm@%mdjf
of an element from its position on *7_  Summarize the organization of some standard periodic table.
the periodic table. , (Bolton '73 p 4/65 Toon '73 p 110) . N )
The question of why' ther: exists %8, Investigate Periodicity of Physical, Chemical and Atomic . )
th_s beautiful periodicity in properties. (Toon '73 p 110, Huheey '73 pp 24,33) : )

properties of the elements requires
to be asked. It will be found later ) .
in atomic structure. i

o

=
Q
IC

.
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CAREER CONCEPTS

7

11. Different careers are interrelated
13, Individual careers may change a8 individuals
. change throughout life
14. Individuals may be seited for several different

careers .
OBJECTIVE

Students will learn that many o@&mmﬁm require a

relatively  thorough knowledge of chemistry. N
ACTIVITIES . | .

=y

As a class activity ask the students to list
careers that are chemistry related. Put the
l1ist on the Career Exploration bulletin board.

Ask the students to, list local industries that are
chemical or chemistry related.

Have a student write to Louisiana Department of
Commerce and Industry for mmvuww of industries in

- Louisienz and from this gelect the ones that are
chemical in nature.

Begin asking some of the students who have com-
pleted reports on their career sélections to make
oral reports to the class.

Ob%wmmIMZaﬂKfmerﬁw,boodemu IN CAREER >06H<H4Hmw

AND CURRICULUM ACTIVITIES .

mmoomﬂwNm interrelations
Build models, describe, comrunicate
Use tables, follow trends, classify,predict, test

~ predictions

UNIT X - CHEMISTRY RELATED CAREERS

RESOURCES ¢

4

rbcumwwam Department om.oosamwam and Industry

I A

¥

<+ A list of some careers closely allied to chemistry is

given below. It is not intended to be a complete list.

Atomic Energy

wwowomwomw Science QAMW7£dm

Engineering, espeeialr st
Petroleum v -

Dentistry

. Medicine .

' m/h/xgﬁawommwemnwbowomw

Radidlogic Technology a3

Health and Medicine . o™

Uumﬂmduamﬁmsa Nutrition

Environmerit and Ecology

Pharmacy

Veterinary Medicine

14

"NOTE: Some of these-are in units which follow.
" geveral are considered in groups op clustesew




, XI MORE ABOUT THE STRUCTURE OF ATOMS = o

CONTENT AND TNTENT | OBJECTIVES

The atomic theory is o seientific " The student should (or should be able to):
model, invented by man to aid in

- his attempt to explain the nature %], Investigaete cathode rays. (Turner '74 p 151)
and behavior of matter. The theory
has a distinguished history, having 2. Deseribe the following experiments and tell how each influenced
undergone many revisions as it . the development of atomic theory: Thomson e/m, Rutherford
evolved into its present form. Scattering, Michelson oil drop, and discovery of wmsdaoa. -
‘Atomic models progressed Trom the .3, Discuss the Bohr interpretation of the Rutherford Scattering “
Dalton model, thrpugh the Thomson, experiment. ‘ . & )
Rutherford, Bohr,and quantum , oo -
mechanical model ag experimental 4, Deseribe the following models of the atom: Dalton, :Thomson, ~.
evidence accumulated from such Rutherford, Bohr, and quantumemechanical model.
sources as the Thomson e¢/m ex- _ - :
periment, Rutherford Scattering 5. Show how energy levels were deduced from the spectra of the
-experiment, and the analysis of the hydrogen atom. .
hydrogen spectra. ' -
; : K 6. Write electron configurations for atomic species.
~ Our present model of the atom places v . S :
- the electrons in orbitals around . *7. Correlate electropy configurations with the periodic table.
the nucleus. Orbitals are solutions (Ledbetter '73 p va
3 to the Schrodinger wave equation . ) e
which describes atoms in terms of #8, Review flame tests., Investigate spectra from gas discharge
wave properties. : tubes. (Ferguson '70 p 113; Turner '74 p 197; Toon '73 p 103)
P .

Knowledge of- orbitals and ‘electron .
population permits us to correlate
and explain a large bedy of em-
pirical infermation about chemtcal
properties of elements.

VN | 26 ?




UNIT XTI - ATOMIC ENERGY CAREERS

CAREER CONCEPTS

15, Individuals adapt to ﬂau.“_.@ changes and environ-
‘ment
16. World changes, o@ﬁ&.ﬂ%oﬁ&. and environment affect
careers
" OBJECTIVE
Students will become familiar with the many -
opportunities in the Atomic Emergy E.m.wu.
ACTIVITIES .

Ask students to check on the number of local. <
industries and medical centers which make use
of nuclear energy.

Arrange for someone from a nuclear energy (center
or medical center to talk on the use of nuclear
energy in the medical field. >~ A Radiotherapist

- would be Gmmd -if one is available.
Arrange for gome of the students to vigit a
?Q@ng. mamwbam Center at the nearest University.

Arrange for someone from a local utility company
+o disecuss with the class the use of nuclear energy
in power plants mﬁm.&um careers related to this.

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES
AND CURRICULIM ACTIVITIES A

Use of rescurce péople
Build, evaluate and test models
Use graphs, calculate

’
RESOURCES

"Erployment o@ﬂogﬁvdwmm insthe Atomic Energy Field" -

“Bureau of Labor Statistics, U. S. Dept. of Labor Aoamu.

from Government Printing office - 50 cents)

"Health wgmwom. . A New Hvu.ommmmwou Mu the Atomic bﬁmz -
Health Physics moowmdw

"Should You be a Nuclear Medical ammgowomwudg..
Society of Nuclear Mediéal Technologists

34




X1l QW&mm!HZDHHOZ OF NMOLECULAR STRUCTURE LI
. fap)

-

- CONTENT AND INTENT . OBJECTIVES i

Chemical analysis ‘of compounds pro- The stident should (or should be able to): © . ‘
vides the information needed to .

write empirical formulas. Deter- #]1. Relate some chemical and physical properties of substances to
mination of molar mass, then, leads aspects of their accepted molecular structures. (Tellifsen '70 :
to molecular formulas, : p 82; Toon '73 pp 117,122,126)

Clues about structural arrangement of 2, Distinguish between empirical, molecular, and structural

the atoms come from such sources ag formula, Tell what kind of information is needed for deter-

X-ray diffraction, infra-red spec- ' mination of each. i

trometry, nuclear magnetic resonance

and measurements of dielectrie 3, Describe the following procedures and tell what structural
constants. ’ clues are provided by each: X-ray diffraction, Nucléar Magnetic

; resonance, Infra-red spectrometry. . s
" A large number of structures for , . :
molecules have been described and *#Y§}, Review determination of empirical and molecular formulas.

generally accepted. We have been o (Ledbetter '73 p 110)
able to correlate many chemical and -
physical properties with bmwdwocmww 1 %5, Determine possible packing arrangements-for metallic ions.
. agspects of these structures. (Ferguson '70 p 195) )
. & K B
- Structures for moleculeg in qQuestion *6. Do separatiomns UW ozﬂoswmomwmuzwm (Ferguson '70 p-201)

are proposed on the basis of amuwnan

able and accepted bonding princi . ', R .
The propoged structures can be ,
dmm%ma against our known standards.

This process, hopefully, leads to an.
accepted structure for the compound ) ) _ ' .
of .molecule in question. . : .

Some of the students will understand .
very little about the instrumentation e
discussed here. This entire topic
can be deleted without geverly

jeopardizing the student's progress. ;
It is included because it helps to , A
answer the question that the gtudents
.invariably ask, "How do they know the I 2
gtructure of the molecule?”

.
n
e
b3
Q
1IC

Aruitoxt provided by Eic:
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CAREER CONCEPTS

10. Careers can be grouped into clusters
11. Different careers are interrelated

-

OBJECTIVE / ‘ . -

Students will learn about eareers in biological
sciences and the relation of chemistry to them.
 ACTIVITIES
Ask a biology teacher to talk to the class about
careers .in biological seiences, especially those
involving a broad knowledge of chemistry.

Arrange for interested students.to ¥isit a micro-
.dwowom&md at an industry producing fcod products
or at a public health @mvmﬁ&Ede to ‘obtain career’
MsmowEdeos

Students can write for bulletins from universities

on careers in various biological sciences.

o»%mmm»mz&m& mmHHPmbh@ﬁHﬂﬁbH20>wmmmbheH<HeHmm
. AND CURRICULUM ACTIVITIES .

Observe gkills smma in career work
Research a topic, deduce, synthesize, organize,

-l

"UNIT XII - CAREERS IN BIOLOGICAL SCIENCES .

RESOURCES

"Careers in Biology" - American Institute of
Biological Sciences, Education Division

"A Guide to Opportunities in Cell Biology" -
The American Socjety for Cell Biology (30 cents)

"Microbiologist, Title #135 (35 cents) -
Chronicle Guidance Publications ’

“"Biochemist, #8-101 (35 cents) - Careers

36




CONTENT AND INTENT

. - ™~
"XIIT CHEMICAL BONDING . ‘ an
OBJECTIVES

=

When electrons are.-simultaneously
attracted to two nuclei, a state of
lower potential energy is achieved
and a chemical bond forms. This is
the one and only real reason for the
formation of any chemical bond.

-

Electron configurations provide a
way to explain the chemical bond
on the basis of availability of
bonding orbitals. A covalent bond
results from the sharing of a pair
of electrons by the bonded atoms.

An electric dipole regults from the
assymatric distribution of the
electrons between the bonded atoms.
The overall polarity of the mole-
cules is the vector sum of the
electric dipoles in each of the
component bonds.

Information about the magnitude of
the electric dipole (the extent of
ionic character) in bonds is tabu-
lated in electronegativity scales.

Representationg of bonding in e
molecules is simplified by the use
of eleetron dot representations
and structural formulas.

$ a

pgawwvman forces that do not re-
quire the pairing of electrong come
into play as substances condense.
Among these intermolecular forees
are Van der Waalsg, hydrogen bomnding,
dipole-dipole attractions amd
metallic bonds.

‘The student should (or should be able to):

1.

2.

Use electron configurations to determine number of bonds, bond
mbmwmm and geometry of molecules.

Discuss origin of polarity in. molecules.

Diagram molecular do=awmw by using oybital representations,
electron dot formulas,and structur formulas.

Contrast network, molecular, ionic and metallic solids.
Rationalize their properties on the bagis of the intermolecular
bonding types. (Ledbetter '73 p 86; Cotton '73 p 382; Huheey '73
pp 40,51)

Describe the hydrogen bonds—Discuss its—effeet-on the vmmﬁmw&wmm
of compounds. , ' o
Run several reactions in, the laboratory. With the help of the
teacher, write equations for the reactions. Note the energy

involved. Discuss the reactions in terms of bond breaking
and bond formation. (Tellifsen '70 p 43; Davis '68 p 61; HRuheey '73
p 59) ‘

Discuss the effect of relative electronegativity of atoms on
the character of bonds.

»

\L
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CAREER COKRCEPTS

5. Occupations contribute to society's progress
6. Careers require different lkmowledge, abilities,
attitudes, and talents :

OBJECTIVE
o . .
- Students will become informed off the many Mumwammaj
ing fields and the opportunities in them, especiall
. the chemical and petroleum since they are closely
allied with chemistry.

ACTIVITIES '
Have students conduct a job opportunity survey by
following the classgified ad mmmmwonm of news-

papers and technical journsle ch list openings

for various kinds of mbmwsmmnm.

I3

o 4

, Arrange for students who are interested to attend

s one of the annual engineeripg expositions held by
. Ehgineering. Departments in universities. a

Have students arrange to interview engineers from
ag many fields as posgible and tape the interviews
- if posgible. These can be made available to other
gtudents. o v :

CAREER-EXNTRY SKILLS ACQUIRED IN CAREER ACTIVITES
'AND CURRICULUM ACTIVITIES

Ability to-survey a gituation and draw ooaoﬁcmnosm
Synthegize, organize

UNIT XIITI - ENGINEERING PROFESSIONS

RESOURCES

Guidance Dept. should have: Careers and’

"Chemical Engineer, Carecer Summary" #35-136 ..
(20 cents) - Careers

“Petroleum Engineering, Career Summary" #S5-210
W (20 cents) - Careers

"Sources of Career Information on Engineering
Technology" - Engineers' Council for Professional
Um<mw0U5mud . N

Opportunities in Engineering, E. P.- Dutton & Co.

38
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CONTENT AND INTENT

XIV ENERGY EFFECTS IN CHEMICAL REACTTONg

™ ~

o
T o™

' OBJECTIVES

“Nhe energy imvolved in chemical
reactions is relatively less than

\ /that involved in nuclear reactions
and relatively more than that in-
volved in phase changes.

A11 molecules store cenergy. Energy

ig always required for the breaking ]

of bonds and always relesased upon
the formation of bonds,
reactions congist of the breaking
of sore bonds and the formation of
others. The cnergy of an overall
reaction is the algebraic sum of

*  the energies imvolVed™in all of the

bond bresking and bond forming
processes in the reaction,

Calorimstric measurcmants of the
heat of reaction can be made in the.
laboratory. Key ones have been -’
tabulated in Heat of Formation
tables., By applying the principle
of additivity of hents of reaction,
we can use these tables to ealculate
the energy involved in many reac-
ticns, /

A tendency toward minimm potential
energy is coupled with a tendency
toward maximm entropy to furnish
the driving forces,AG of a reaction,
4 ¢ measures the tendency of a
chemical reaction to "go.®

Chemical

\

should be able to):

The -gtudent should (or

¥,

®©

Use calorimetric measurements made in the laboratory to
calculate 4 H for a reaction. Write the equation for the
reaction., (Toon '73 p 147; Bickel 'T1 pp 49,50,52; Turner 'T4
p 261; Bolton '73 pp 2/18,9/4; Cotton '73 p 592; Carmichael '71
p 75; Tellifsen '70 p 46; Ledbetter '73 p 88; Davis '68 pp 64,
66,68) Dotk o . v o

et . .
Recall the relative amounts of energy involved in phasé changes,
chemical changes, and muclear changes., Write equations for each -
of these types showing the AH., Use handbook data.

Discuss the relationship between heats of reaction and the
making and breaking of-chemical bonds. . ’

Use heats of formation table to calculate AH for u.,mm.odwmbm.




'y

. ‘ UNIT XIV - ENVIRONMENTAL CAREERS -

CAREER CONCEPTS . //L RESOURCES
. \ ™\
» 2. Individ have many kinds of careers *Working Toward a Better Environment -- Sone

16. World changes, conditions and environment affect Career Choices" - U. S. Environmental Protection
careers Ageney '

OBJECTIVE . ) nInformation on Careers and Job Opportunities

- ; ) in Water Pollution Control" - Water Pollution

Students will learn how environmental studies ‘ Control Federation

require the services of gcientists from a wide
variety of fi®lds.

Students will learn that environmental studies
entail work in many areas, such as conservation,
ecolqgy, and pollution controls.

ACTIVITIES ) ¥

Arrenge for students to talk to scientists in

loeal industries who work in pollution controls. o
N " 4

Arrange for a representative from an EPA office

to talk to interested students about cargers in ‘

this field.

N v
Contact the local public health office for in- ’
formation om careers in air pollution controlso.

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES AND
CURRICULUM ACTIVITIES : v

Recognize the unification of various owwmmnmmmo
achieve goalg S

Meagure, record and imterpret data, organize,
predict
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XV THE RATES OF CHEMICAL REACTIONS

CONTENT AND INTENT

OBJECTIVES

11

Rate expressions describe how some
characteristic property (appearance
of products, disappearance of re-
actants, concentration, color, pH,
pressure) of a reacting system
varies with time. Reactions can
be controlled by manipulating .
factors that contrel their rates.

The collision theory provides a

‘ginple and effective way to under-

stand the role of temperature and
concentration in determining rates
The theory relates rate of re-

. action to the probability’ of

chemieally effective colliwiens.
This probability depends on the
concentration and kinetic energy
of reacting species. . *

Potential energy diagrams are used
to chart energy changes as a re-
action progresses:

Overall chemical equations do not
give information about reaction

- mechanisms. The exact mechanism .

is known for only a few reaetions.
The action of a catalyst in some
reactions is fairly well under-
stood; in others, it is not.

Much demHmmdwbm SOWW.HmHmdma to

‘ﬁmdmwﬁmam and reaction mechanism

is now going on in our research
institutions. This is an excitihg

- and important area of research.

je=—g Ve

The student should(or should be able to):

-

1. Write rate expressions for chemical reactions.
‘2. Use the collision dﬁmo&% to explain the effect of dmsvmwwchm
and concentration on the rate of chemical reaction.

%3, Discuss probable mechanisms for some chemical reactions.
Defend dﬁmw@%ovomma mechanism on the basis of the oowvwmwob
theory. (Gordon '73 p 58; Cotton '73 p 660)

4. Draw, label, and interpret potential energy diagrams.

5, Discuss the action of catalysts in chemical reactions.

#6,° Investigate mmmmHmH catalyzed reactions in the laboratory.
- (Tellifsen '70 p 108)

*7, Investigate, in depth, a chemical reaction whose rate can be
© measured. -Determine the factors that control the rate,
(DeVoe'73 p Tl4; Bickel '71 p 77; Tocm '73 p 151; Carmichael '71
p 183; Ferguson '70 p 1293 Tellifsen 70 p 48, Ledbetter '73 .
pp 90,91; Turner 'Th p 279; Cotton '73 p 611; Davis '68 pp 69,129)

|




o , UNIT XV - CAREERS IN MEDICINE,

CAREER CONCEPTS

!

1%. Individuals may be suited for several different
. careers ’

(8

OBJECTIVES

Students will acquire a knowledge of various
medical v&ommmmwoum and wwmwam for mﬁmowmwwnmdwou

Students will understand the interrelation of
chemigtry and medicine.

ACTTVITIES

Arrange for a Doctor to discuss with interested
students the training required for an M.D. degree
and for specialization, He should discuss the
requirements and possiblities for being accepted
in a¢ﬂuomw schools and the alternatives open to
aﬁmwwwuamuﬂm who are not accepted.

Students interested in anwomw ‘professions should
work in hospitals or c¢linics in established pro-
.grams for high school students in order to acquire
experience.

Arrange for interested students to visit a
Veterinary Clinic and”talk to the Doctor about
‘carecers in this field and his work at the clinie.
Part-time work would be good experience.

_ Ask students interested in dentistry to dmmw to
their own dentists about careers in dentisyry.

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES
AND CURRICULUM ACTIVITIES i

£ .
" Bvaluate interest and abilities

Interpret graphs,’ commnicate

,.=GVmHm s An bnﬂwou Career bwmma When You Become

. —

DENTISTRY, VETERINARY MEDICINE
RESOURCES 3 : .

"A Career in Medicine" ($1.00) - B'nai B'rith Career
and oocummwwsm Services. .
.\\\

=umadwmda< ‘A Changing MHOMmmmwou=
umudmw bmmﬂ. o

1

(=3

a Trained Dental bmmwmdmudz American Dental
bmmwmdmaﬂm Assn. . .
aomﬂmmﬁ Facts about Today's Veterinarian" -
American <mMMMWImaM Medical Assn.

American. . -

42
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CONTENT AND INTENT

XVI EQUILIBRIUM IN CHEMICAL REACTIONS , mw

- OBJECTIVES

.On a macroscopic level,equilibrium

_is characterized by absence of ob-

gservable change in a closed system.
On a molecular level, equilibrium is
dynamic. It is a condition reached
in a reversible reaction when the
rate of the forward reaction is
equal to the rate of the reverse
_.reaction. Several separate and in-
dependent equilibria can, and usually
are,simultaneously maintained in-a
chemical system. '
The state of a system at equilibrium
can be altered by. manipulating con-
centrations and/or temperatures.
LeChatelier's principle qualitativel
deseribes the responses of an equi-
librium chemical system to gtress.

Quantitative expressions describing
equilibrium systems can be determined
emperically and can be derived from
rate éxpressions.

A reaction cannot. be run

"at equilibrium" since, at equi-
librium, the concentrations of all,
components of the system are

congtant - there is no increase in

the amount of products.

Saturated solutions are equilibrium
gystems.
\l‘

The student should (or should be able to):

*10.

*11.

Recall and discuss equilibrium vapor pressure.

N
wmoomuwum equilibrium systems.
Write equilibrium constant expressions.

Use these expressions
to calculate concentrations. .

«

Use Ksp to predict mouﬂmdwom of precipitates. Hint:
ion products.
2

Relate “saturation and supersaturation to equilibrium.

Use trial

omwoawmdm ‘equilibrium constant for a reaction from empirical .
data. (DeVoe '73 p 84; Carmichael '71 p 195; Ferguson '70 p 139;
Tellifsen .'70 p 51; Cotton '73 p 664; Davis '68 p 73) -

Calculate Ksp for a partially soluble salt from empirical data.
(Tellifsen '70 p S56; Ferguson '70 p 149; Carmichael '71 p 195;
Bickel '70 p 71; Cotton '73 p 673)

Hn<mmdwmmdm LeChatelier's principle. (Ferguson '70 p Huw.
Toon ‘73 p 1563 Carmichael 71 p Hmw, emwwwmmmn '70 p S8;
Davis .mm p 76)

Describe the dynamics of equilibrium on the molecular level.

Explain fractional ,crystallization in terms -of Ksp. (Toon '73

pp 208,211 v.

Focus attention on Kw in vﬂmvmﬁmdwon mo%.mdﬂaw of acids.

.
\
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UNIT XVI - MEDICAL TECHNOLOGY,

CAREER CONCEPTS

3.

Meaningful, rewarding careers are available to
every individual

20. Careers are affected by the ability of Hsap<wacmwm
to relate to each other N
OBJECTIVE
I (
Students interested in medical fields will learn
of the wide variety of careers avajlable to them.
ACPIVITIES )

Arrange for a Pathologist to talk to students who
are interested in medical laboratory careers. Ask
him to discuss Medical Technologist, Medical
Laboratory Technician, Certified Laboratory
Assistant, Cytotechnologist, and Histologic
Technician, and the training involved in each.

Students interested in nursing should volunteer

to work in hospitals in this area.

Students interested in health careers should visit
the local public health center to see what serviced
are offered there and what training is required
for them.

* CAREER-ENTRY SKILLS bomcmeU IN CAREER ACTIVITIES

AND CURRICULUM ACTIVITIES

Evaluate careers and training
Organize data, interpret

NURSING, AND HEALTH CAREERS \

RESOURCES

"Careers in the Medical Laboratory" - Registry
ot Zmawomw Technologists

"Do You Want to be a Murse?" - National League

for Nursing, Inc. (35 cents)

"College Education:
in Nursing" - National rmmmcm for Nursing, Hbo.
(ko om:dmv

"Careers in Health" - U. S. Dept. om Health,
macowdwon and Welfare.

"Where to Get Health Career HS&Oﬁmdeonz -
National Health Council, Ine.

"Educationgl Programs in the Health Field" -

. American Hospital Association

3

Wm% to a Professional Career

-
-
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XVII ACIDS AND BASES , . :

P

OBJECTIVES ’

Acids are defined operationally in
terms of properties of aquecus so-
lutions. Bases neutralize acids.

Conceptually, Arrhenius defines
acids as substances which produce
H+ and bases as substances which
produce OH,
acids as proton donors and bases ‘as
b%OdOb gcceptors.. We will focus our
atterition on these amwwswdwo:m since
they relate to water solutions.’ S
(Most high school chemical %mwodwodm
are in water solution.) %
The lLewis conceptual definition is
independent of the solvent water.
Acids are electron pair acceptors
and bases are-electron pair donors
in the Lewis definition.

In water solutions, mznﬁm@ ﬁomnu
1%10-14% This equilibirum is main-
tained independent of any other
equilibria that co-exist in a
solution. The pH scale has as its
basig the abgolute value of the

.power of 10 of the hydrogen ion

concentration, ﬁ.m+u in this ex-

presgion.
Indicators are uged to determine the
pH of acid-bage systems.

' R I3
The gtrengths of acids are expressed
in terms of their iénization con-
stant.

L%

Bronsted-Lowry mmmwsmm,

The student should (or should be ‘able to):

*1.

*2,

*3,

wF

*#5,

"acids and soluble bages.

o ’ 3
Use indicators to determine pH of common substances. (Toon '73
pp 168,188; Carmichael '71 p 20¢ Ferguson '70 p 157; Tellifsen '70

p €4; Cotton '73 p 700; Bolton '73.pp 2/22,3/1C,3/16,3/22,%/24,

m\wm. Davis '68 p 84; Huheey '73 p 72)

Summarize properties of acids and bases. Aeoosn.qu p 503 ?
Tellifsen '70-p 67; Bolton '73 pp 3/4,3/6) e .

Standardize a solution and use it in a titration. (Bickel '71

pp 62,65,66,67,68; Turner '74 p 358; Cotton '73 p 711; Toon '73

p 184; Carmichael '71 p 217; mmdNSmo: '70 p 163; emwwwwmm: *70

-p 60; Davis '68 p 80) . m%
Interpret acid-base dmzw<wo% in terms of Arrhenius, Bronsted- . .
Lowry, and Lewis definition. — 3
Compare AH's of. acid-base reactions AmwonH '71 p 73; Davie '68

p 78) . . ~

Investigate hydrolysis of salts.

(Ledbetter '73 p 63; Carmichael -
'71 p 209; Bickel '71 p 56)

and mwmma , s

oo%ﬂmwmdm Ewmstcmm of Ka zwdw strengths ow aeids. A

Translate among pH, _wm..v

Calculate pH of aqueous solutions of known concentrgations of strong

* . 4

Hs<deHmwdm properties of buffered solutions - commpn ion effect.
(Toon '73 p 1823 Bickel '71 pp 56,69; Ledbetter '73|p 63
omadﬂowmmw 'l p mowv

= . .

-
.

Aruitoxt provided by Eic:

E\.




: UNIT XVII - PHARMACY CAREERS
B | )
CAREER CONCEPTS | . - | RESOURCES , g
8. - Individuals seek careers for varied reasons "Career Opportunities in Pharmacy” - American
14. Individuals may be suited for several wawmwmbw Assn, of Colleges of Pharmacy - .
careers; ) A
"This"Is the Profession of Pharmacology" - .
5 OBJECTIVE

Students, ZHHH learn that ﬁummsmowmwm have many

L,

American Society for Pharmacology and
Experimental Therapeutics, Inc.

choices in careers. T
ACTIVITIES <L .
Arrange for a pharmacist who is in research for a < e
drug company or at a medical center to talk to B N
mdsambdm interested in pharmacy. -
K
Students p:dmwmmdma Hs this career could make an ° A
appointment to talk to a pharmacist in a loedl &
drugstore about damwbwbm and work. ) - -
CAREER-ENTRY SKILLS ACQUIRED IN CAREER bnequeHmm AND ’
O%qurqs ACTIVITIES e @

¥

Evaluating related o@bo%&:ﬂudwmm
Measure, record data




CONTENT AND INTENT

XVITT OXIDATION bzw REDUCTION

ml
-

. OBJECTIVES

The operation of an electrochemical
cell reveals the essential. features
of oxidation reduction reactions.
Redox reactions can be thought of

as the sum of two half reactions
which ean be isolated in an electro-
chemical cell.

" The potentials for half reactions
have been measured and are tabulated
in standard oxiddation potential
tables. The E° for a redox reaction
can be calculated from these. E°

" ig an important factor wb.amdmaﬁnBHbL

if a reddX reaction will "go."

Half reactions rust always occur in
pairs. Am electron releasing pro-
cess must be paired with an electron

gaining process.

Spontanezous electrochemical systems
(dry cells, storage batteries, fuel
cells) are important energy sources.
They are likely to become even more
irportant as our supply of fossil
fuels diminiches. “

Redox reactions do not necessarily
involve complete ‘clear cut electron
loss or gainm,

Oxidation mumbers assigned on the
bacis of a set of arbitrdry rules -
are helpful in balancing m@sbauoam
for mmmom reactions.

The student should (or should be able dov

*].,

Gain laboratory experience zﬂdw redox Hmmodwoum. (Toon '73
pp 225,229; Carmichael '71 pp 95,223,237; Tellifsen 'T0 pp 68,
733 Bolton '73 pp 3/2, 5/10,5/13,9/25,9/27, 9/285 Cotton '73
pp 562, qmq. Ferguson '70 p 103; Davis '68 pp 87,89,95)

Measure electrochemical cell demudpmwm. (Toon '73 p 237;
Carmichacl .qw p 243; wmwmcmou .ﬂo p 177; Tellifsen '70 p 70)

~ Balance m@cmdwobm by wwww Hmwoﬁwou Emdwoa

Compare moles of electrons with moles of atoms involved in.

electrochemical reactions. ®(Toon '73 pp 95,2413 Bickel 'T1

p 58; Ferguson '70 p 183; Té¥lifsen '70 p.36; Cotton '73 p mumm

wm<Mw '68 p 92)

bmmvmb oxidation numbers mbm use them to balance maﬁmdwoum for
redox reactions.

Describe construction and operation of lead storage batteries,
dry cells, and fuel cells. \

uomaoaoxdwdwmduom.Amuowou.qquzﬂeoou.quwmuwﬂ_
Carmichael '71 p 231; Perguson '70 p 187) .
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UNIT XVIII - SCIENCE AND CHEMISTRY TEACHING CAREERS

CAREER CONCEPTS

19. Rules, wmmcwmawosm. poligies, and procedures
affeet individuals in all careers

20.  Careers are affected by the ability of individ-
uals to relate to each other

OBJECTIVE . .
Studente will learn about science and chemistry
teaching careers in high school, universities,
technology and vocational schools.

ACTIVITIES

Interested students can look at-catalogs from
universities and study the required courses of
gstudy for various seience teaching fields. )

Students can contact the State Education Depart-
ment for information on teacher recruitment,
preparation, certification and accreditation.
Also, this information should be available in
the school Resource Center.

Studenta can obtain copies of The Science Teacher
published by the National Science Teachers Assn.
and locate rélevant material. (Copies should be
available from local science teachers.) B
Studente interested in teaching geience could
arrange to help science teachers as laboratory
assistants. If thqgy are members of Future
Teachers of America, they could assist teachers in
ways approved by the organization and the school.

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES

AND CURRICULUM ACTIVITTES

et

Evaluate interests and attitudes
_ Obgerve, characterize, ccrmpare, use data tables

RESOURCES .

"Careers in Education" - National Education Assn.
(50 cents)

"a Career for You as a Science Peacher" - National .
Science Teachers.Assn. (25 cents)

b1
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CONTENT AND INTENT

XIX CARBON - THE CHAIN FORMER . o
" -

OBJECTIVES

The chemieal prineiples governing
the behavior of organic compounds
are im no way unique, The classi-
fication of organic chemistry as a
separate area of study is primarily
one of comnvenience - the number of
carbon eccmpounds being so enormous.

Properties of organic moleeules.are
very dependent upon the arrangement
of the atoms in the moleecule.

The carbon atom has outgtanding

ability to form four highly directed

covalent bonds. Carbon ean form
single, double, and triple bonds.

The chemistry of carbon compounds

is simplified by grouping hydro-
carbons into series of related
molecules; and by focusing attention
on functional groups in the hydro-
carbon derivatives. wép
Most organiec reactions proceed
gslowly. Many require a catalyst.

Modern materialg such as dacron,
" teflen, dyes, medicines, synthetic

rubber, and plastics are snythe-
pized from hydrocarbons. Our .
primary sources of raw material
for these syntheties are petroleum
and coal, - (

The student should (or should Be able to):

H.
*2,

*3,

Draw structural formulas for saturated and unsaturated hydro-
carbons :and their isomers. o~

Examine and/or construct three dimensional models for organic
moleculegs., (Turner 'T74 p 445)

Run some organic reactions. (Bickel '71 pp 85,87,89; Toon '73
pPp Nmmowmm.NﬂH'Nﬂum“mbHd05 '73 pp m\MN.m\Mk.m\WO.ﬂ\ﬁ-ﬂ\q-Q\Hm.,
7/22,7/%9,9/9,9/11,9/12,9/14,9/15,9/17,9/19,9/23; Tellifsen '70
pp 82,85; Carmichael '71 p 249; Ferguson '70 pp 211,213,215,217,
219; Cotton '73 pp 4U6,462,553; Davis.'68 pp 100,104)

Correlate some of the properties of organic compounds.with their
accepted structural formulas. (Tellifsen '70 pp 114,116)

>
Sketeh structural formulas for derivatives of hydrocarbons,

Write equations for the following types of organic reactions:

Combustion, addition, substitution, hydrogenation, dehydrogenation,
cracking, addition polymerization, and condensation polymerization.

.




' UNTT XIX - REPORTING ON TENTATIVE CAREER SELECTIONS S .

CAREER CONCEPTS RESQURCES
12. Every career requires scme special preparation and| "Occupational Study Dutline" - Appendix VI
a plan of speecial preparation facilitates this . o _—

OBJECTIVE ‘ . . A .

Students zwwwvﬁﬁmﬁmam complete reports on dSmwm/
tentative career seleetions.,

ACTIVITIES |

Students should organize all the information they
have obtained in regard to their career selections
and write up a final report, including in it all
the main ideas on the occupational study outline
found in the Appendix. .

ﬁ@ﬁ&mm of these could be filed in the ewmmmwoos . . .
for use in subsequent years if mmmw%ma N : : .

30

Copies of vmauwwmam obtained could be added to the
material on a browsing table in the classroom.

Oral reports could be given imn class as the
students ecrmplete their work.

CAREER-ENTRY mmHﬁbm,bmoanMG IN CAREER ACTIVITIES
AND CURRICULUM ACTIVITIES .

. SummAricing Mﬁ%@aamwwoa. drawing aoﬂawﬁmuoam. ]
making decisions, writing reports
J  Analyze, synthesize, predict .
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XX THE HALOGENS y

OBJECTIVES ¢

p— 1

i " CONTENT AND INTENT
| The halogens show remarkable similar-
|

~ ity to each other and also show well
defined trende within the family.

The striking similarities among
elerents in this family were instru-
mental in the initial development

of the pericdic table. The trends
within the family can be understoocd
in terms of increasing nuclear charge,
nurber of electrons, and muclear size.

The halogens are so reactive that
they do mot occur uncombined in mature

) " The principles governing the chemistry
of halogens are the same as those we
have previocusly studied.

_ The student should (or should be able to):

1,

p

*6,

*2,

Describe the electrolytic oxidation method woﬁ preparation of
fluorine and/or chlorine. Write equations representing these
reactions,

Accumulate experience with reactions involyirng halogens.
(Ferguson '70 p 99; Tellifsen ‘70 pp 73,88; Davis '68 pp 107,
Howv . A

Discusgs uses of vwwommbm and halogen compounds.

Correlate chemical properties of halogens with electron
configurations of their atoms.

- Summparize trends within the halogen family.

Prepare bromine and iodine by oxidation witlr chlorine. Write
equations and discuss these reactions in terms of oxidation

reduction. :

N ,
4 FYS
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, UNIT XX - COMMUNICATING INFORMATION TO OTHERS

CAREER CONCEPTS - . RESOURCES
. ’ ] ) ., N )
T. Individuals have different abilities, interests, Information cecllected during the career study
needs and values in the form of pamphlets, books, etc. .
o .mo. Careers are affected by the ability of kgwﬁagwm '
to relate to mmav other . Reports written at the end of the studies.
OBJECTIVE |

maﬁamaam will pass on some of the ecareer informa-
tion they have obtained to other students not en-
gaged 4n this bu.o.WHmB to any pﬂdmﬂmmuma students |
in the high scheol.

ACTIVITIES
‘Students should get permission from the Principal
to set up tables in a main area of the school
during scme time of day when students would be wu.mi
to look over materials on display. Reports and
@Bﬂgmam on different careers could be displayed

pﬂmmaggﬁmeo&aambgmmbdgmb%u mg
guestions, .

92

Students could put on a Secience Career program to
be held in the evening. Resource people whom the
students have contacted could be asked to help
with this. These people could be located in
separate rooms and the students allowed to circu-
late and talk to %u bbcgmu. way would be to mmm
several resource le to give short talks to all
the students attending. Students from other Emw !
- schools could be ws&.dm@ to participate.

CAREER-ENTRY SKILLS gpgﬂao%m bQquHeHm._m | - . : , .
AND CURRICULUM ACTIVITIES : . A

Organizing, aogemww% informatien to other
people-
Analyze, synthesize, clasgsify

45 o




" . CONTENT AND INTENT

XXI THE FOURTH ROW TRANSITION ELEMENTS

o
o)
OBJECTIVES

e The trends in ﬁwOﬁmH&How of the
- fourth row transition elements can
be explained in terms of changes in
+ _ electron structure and nuclear

. charge as, we move.across the row,

There are no new -principles involved
% in the chemistry of- these elements

except that the chemistry is’in-

fluehced to soms mN&mﬁdQWQ electrons

in d type orbitals.
) <

Some transition clements form in-
teresting complex ions. The way in
which atoms and molecules are ar-
_ranged around the central atom bears
heavily on the properties of these
complex ions. The coordination
number determines the.geomstry of
the gpecies. o

‘Complex ions are important in many
of the chemical reactions that
occur in living gystems. Chlorophyll
and hemoglobin contain complex ighs.

Trace elements are awﬂm"memﬁww@mm to
plants in fertilizers'by chelating -
a form om.ooswwmmubm.. R *

Coa

- . . P

<1

The student should (or should be able to):

H'
N.

u..mW-

Review electron oouwwmzwmdwosm of fourth row dumbwwdwon elements.

Chart trends in properties of fourth row dumbmwdwonm.

Accurmulate exberience with Umdbmuwwmm and reactions of fourth

row transitions. (Ferguson '70 pp 205,207,209; Tellifsen '70
pp 93,95,97,99; Davis '68 pp 114,116,118; Huheey '73 pp 82,91,95)

Write structural formulas for complex ions. Correlate shapes
of ions with electron configurations.

Deseribe some representative compounds of the fourth row
transitions.

Outline the steps in the production of some of the fourth row
transition elements for their ores.

Do separations zwﬂw.uon exchange resins. Aﬁm%mrmon '70 p 167;
Tellifsen '70 p 90; Davis '68 p 111)

Do separations by chromotography. (Ledbetter '73 p 71;
Ferguson '70 p 201) ° .
: L




CAREER CONCEPTS

dZH%NMHamaddmzam<bbdeHOZOmo»wmmwmwwrombHHOszu _ x
ACQUISITION OF CAREER-ENTRY SKILLS .

12.

OBJECTIVE

ACTIVITIES

CAREER-ENTRY SKILLS ACQUIRED IN CAREER ACTIVITIES

Every career requires some special preparation and
a plan of special preparation facilitates this.

L%

Students will evaluate this entire program of
career exploration and acquisition of career-entry
gkills and make recommendations for additions or
changes. The evaluation will enable the teachers
to adapt this plan to meet the needs of the mdcamndﬂ
in different schools and localities.

Students will prepare a list of points that each
“student should consider in his evaluation of the
program and how effective it has been in regard
to his own carcer plans.

Each student will then prepare a written evaluation
covering career exploration, career decisionsg,
aequisition of career-entry skills from the cur-
riculum activities and the career activities.

Ask two or three students to study these and
gummarize the recommendationg. The students
gshould present this to the class for group study
and discugsion.

A f£inal gummary of the evaluations and the
changes to be incorporated into the program
can be prepared by the students or teacher.

~ 2ND CURRICULUGM ACTIVITIES

' Evaluate a program, prepare reports, summarize
reporta ’

RESOURCES ¢ i
Student reports on tentative career amawmwosm.,

51

Compile information, claggify, predict, tegt
predictions




APPENDIX I-A°

4

*  CHEMISTRY TEXTBOOKS ADOPTED FOR USE IN LOUISIANA moEoo&m - Hwﬂu -

9

- .

TEXTBOOK | : S

Bickel, et al. o&mswwdu.%. Patterns and Properties, quw American Book Company, ww m.wwdr Avenue, New York,
New York 10003 s

LABORATORY MANUAL TO ACCOMPANY oﬁﬁmﬁ.«. PATTERNS AND PROPERTIES . )

~

Bickel, et al. ormEHmdM. m»w Laboratory Approach. -

, 3
»* * * ¥ o ’ \ o
. , T
TEXTBOOK , : A
‘Bolton, et al. Action Chemistry, .Ho..\u“ Holt, Rinehart and Winston, Hmo.. umu Madison Avenue, New York,
New York 10017 e ” ; : : T I
P ; . T B
Erwowbeom.& MANUAL TO >ooo%>.z& ACTION ommu.ﬂmamm .
N > :
Bolton, et mH N3 Che! mdmN b Laborato >wmu.omor.
’ ) -
» * K * o »
- ’ . ’

 TEXTBOOK

orov@wm: mﬁmw.ormamd.wwqu“ mww<mﬁ.w¢amdd.cw<wwwonnw Qmmmu.ww.rmmgwbm oogou.mdw.os.ze.ﬂwmdoﬁn.
New Jersey o.wwmo . : . \ ,A V

LABORATORY n«dHUmu TO ACCOMPANY CHEMISTRY - . S .
Rerguson, et al. E Investigations- in E . _ T

- - PO S

48 C L
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- ..
. TEXTBOOK (Laboratory guide combination)

: _J

Cotton, et al. Chemistry: An Investigative Approach, 1973; Houghton Mifflin Company, Educational
U.w/ﬁm%n. 110 Tremont Stkeet, Boston, Massachusetts 02107, -

o

‘(A LEARNING SUPPLEMENT IS AVATLABLE) - ‘

SET OF SEVEN MODULES (Each containing text and laboratory Embcwwmv

Gardner, et al. Interdisciplinary %wnommumm.,ﬂw Chemistry, 1973; Harper and Row, Publishers,
. 49 East. 33rd Street, New York, New York 10016. . ,

The modules are: ] . S : .

Reactions and Reasons (An Introductory Chemistry Module)

Diversity and Periodicity (An Indrganic Chemistry Module)
« Forms and Function (An Organic Chemistry Module)

Molecules and“Living Systems (A Biochemistry Module)

The Heart-of the Matter (A Nuclear Chemistry Module)

The Delicate Balance (An Environmental Chemistry Module)

Communities of Molecules (A Physical Chemistry Module)

A . i .

TEXTBCOOK

e

Ledbetter, et w.ﬁ. Keys to Chemistry, 19733 ;Pa&momnamm“_.m% Publishing Company, Inc., wmmﬁwsm.
Massachusetts 018567 C T

£

- LABORATORY MANUAL TO ACCCMPANY KEYS TO CHEMISTRY

Ledbetter, et al, Laboratory Keys to Chemistry.

49




®

.amxamoox, . A .MV\\\ @ .
- O'Connor, et al. Chemistry: Experiments and Principles, 1968; D. C.”Heath and Company, Eﬂwwwop of °
Raytheon Education Company, 285 Columbus Avenue, Boston, Massachusetts, 02116 v

LABORATORY GUIDE TO_ACCOMPANY CHEMISTRY: EXPERIMENTS AND PRINCIPLES

Davis, et al. Laboratory Manual of Chemistry: Experiments and wnﬁnmwbwmm.

~

-

* * »* * * .

TEXTBOOK

Parry, et al. Chemistry: Experimental Foundations, 1970; Prentice~Hall, Inc., 70 Fifth Avenue, Tw

New York, New York 10011 . \ I
LAPORATORY GUIDE TO ACCOMPANY CHEMISTRY: EXPERIMENTAL FOUNDATIONS , =
. ! f m‘.w%: L
Tellifsen, et al. Laboratory Manual, Chemistry: Experimental Foundations
2 * * * *

TEXTBOOK

Smoot, et al. Chemistry: pP- Modern Course, 1971; Charles E,. Merrill Publishing, Division of Bell \

and Howell Company, 1300 Alum Creek uuw<m. Columbus, Ohio #3216

LABORATORY GUIDE TO ACCOMPANY CHEMISTRY: A MODERN COURSE

‘Carmichael, et al. Laboratory Chemistry : ) -

50
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i - : TN

C . . . . . -
» .

' TEXTBOOK _. N , . . | X

! ~

eoos.mﬂmw...mogaaﬂwoamowow»mﬁu.mﬂ.%, ,Hw.w.w“ m.ou.a. wwsmumiu.muﬁzwbmﬁos.Hbo..wmu.&wamedeusm.,
New York, New York 10017 - : )

LABORATORY. GUIDE TO ACCOMPANY FOUNDATIONS OF CHEMISTRY X

Toon, et al. 'Laboratory Experiments for Foundations mM ou,mswm.«mw
- O\
4 ‘ * * * »* * v

o

TEXTBOOK AND LABORATORY GUIDE COMBINATION »

Turner-Sears, et al. Hlsm.mm.llm.w, in Chemistry, 1974; Allyn and Bacon, Inc., 50 Atlantie Avenue,
"~ Boston, Magsachusetts_ 02210 .

“a . ~

)
X

~
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APPENDIX I-B
 REFERENCE CODE

A \
.

. B " . . s
Bickel. '71 - Bickel, Charles L., et al. Chemistry, A Laboratory Approach. New York,

(Laboratory Guide) " New York: American Book Company, 1971

Bolton '73 Bolton, et al. rmuoum%ouﬁ Experiments in Action Chemistry. New York,
(Laboratory Guide) New York: Holt, Rinehart, and zwamdo:. 1973 ] )

Carmichael '71 - | _ Carmichael, Neal md al. rmcoumdoaﬁ Chemistry. oowcsdcmL Ohio: .
{Laboratory Guide) T Charles E. Merrill wccwwmwwsm Division of Bell and Howell ooaﬁmuﬁ.

. L HWQH

Cotten '73 . Cotton, P. A., et al. mdmm An Investigative Approach. ' Boston,

(Textbook-Laboratory Magsachusetts: mocmvdob Mifflin ooawmb%. 1973

Guide combination) . . \
Davis '68 : Davis, Joseph E., et al.: Lazboratory Mahual of Chemistry: Experiments

Armdowmdoaw Guide) -, and Principles. mOmdo:. Massachusetts: D. C. Heath and Company, 1968.

DeVoe 73 : DgVoe, Howard. oosscbudwmm of Molecules, A Physical Chemistry zdacwm
(One of a set of modules New %dm# New %owwu Harper and wo:. wﬁcwwmwmﬁm »1973 :
Textbook-Laboratory Guide . ¥
oqsdwama»osv S

Ferguson '73 . . Ferguson, Howard W. Laboratory Hadmmdwmmﬂwo:m in Chemistry. Park Ridge,
{Laboratory Qﬁﬁabv Tilinois: ~Silver Burdejt Company, quw\& .

Gordon .ﬂu Gordon, Glen. The Delicate mmwmbom. An Environmental Chemistry Module.
(One of a set of modules. New York, New York: Harper and Row, mswwwmwmwm. 1973
Textbooks-Laboratory Guide . .
ecmbination)

0'Cennor '68 , 0'Connor, Psul R., et al. Chemistry: Experiments and Principles.
Aﬂmwéwoowv : Boston, Massachusetts: D. C. Heath and Company, 1968

iNg

%mwwwmmma .qo Tellifsen, Robert L., eiral, bbwoamaoaw Manual, Chemistry Experimental
(Laboratory Guide) - Foundations. Englewood oHMwwm. New Jersey: Prentice-Hall, Inc., 1970




Toon '73
(Laboratory Guide) .
Turner '74 - |
AemxddoowobwUOHmdowﬂ Guide
combination)

Ledbetter '73

1o

a

Toon, Ellis et al.

New &oﬂx New York: Holt, wHSmme&. and Swnm&on. 1973

Turner, A. Mason et al.

Alfyn and Bacon, 1974

Ledbetter, Ealine W., et &l.

a

- By

- a

‘..%‘
Laboratory Keys to Chemistry.

L3boratory Experiments for mo:bamdwonm of owmspwdﬁ<.

@

Inquiries in Chemistry. Boston, Massachusetts:

b an

- 60
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APPENDIX II - L

| SIGNIFICANT DIGITS RATIONALIZED
| . (To be used if the usual analysis by uncertainties seems to be too rigorous for the class)

Multiplication-Division

Given that the dimensions of a rectangle are measured to be 13.21 in. by 7.3 in. Find the areas. Use
significant &muwd rules in rounding off. :

The last digit in any measured mumber is an estimated digit, meaning that it represents the best estimate
we can make about where the real length of the rectangle lies between two of the smallest divisions on

the ruler,
1 3.21 in,
-N.u go
3963
- 9247
ﬁ@, according to significant &ﬂ.d rules, would report the area as g6 in. 2, This would mean the 6

is an estimated digit. (It is proper to report answers calculated from Bmmmchmamwdm in such a way that
they show all the known (not. estimated) digits and one estimated one.) Recall that this is also the way
we report- Emmmﬁ.mgmbdm

-’
& To rationalize, let ug’ go back over the problem circling the estimated digits to see how the cbomuémabd%
spreads through the calculation. Remember that: o
1. An estimate x an cstimate gives another estimate. &y

2. An estimate x a known digit gives another estimate.

GUQ@@ T.Hﬁmmm are all estimated because of multiplying by 3 which was an sstimate
.9 2 4(7) ¢—The 7 is an estimate because ow multiplying by 1 which was an estimate

Now, Hm we report in our answer all the known digits plus one estimated one, we would round off, reporting
96 in.2 as the amswer.

This is precisely the way we roumnded off using significan® digit rules. b
(The teacher is warned that he must choose examoles carefully as some will ngt work out so well,)

| Sl o=

T




"

1 4

D

“ -

w Addition-Subtrdetion .

- '
You cammot add an unknowm quantity to a known or even to an estimated one.
) .

Add

[SAW\CRE o
° =
[V o
[N
He
jo]

in
in

Obviously the measurements were not all made with the same ruler. The second measurement was made with the
most precise ruler. The last one with the lecast precise gmfﬁ. Nothing is knowm about digits to the right
of the first estimated digit in a measurement. If nothing is knowm about a digit, you cannot assume it to
be O. . : .

Use a ? to rgpresent an unknown digit.

! 4,31 ? ? in.
2,4 2 3 ? in,
6.0 2 2 2?2 in,
Round every nmumber back to the wwﬁmﬁ‘ ?o&;ﬂb@. from right) complete columm.

4.3 in. , ‘ /
2.4 in. .
6.0 in. .

1 2.7 in. . .

)

mmﬁogm ] g

1. You know nothing about digits that are not shown so you cannot assume they are zeros.
P 2. You cannot add known quantities to unknown quantities and get a known quantity. ’
'3, The answer to a calculation should be reported in the same way measurctents are -

with all the known digits plus one estimated one,

. | <

o .
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| APPENDIX ITII oS
(& erutch to be used oply during first few weeks of the course)

~ NUMBER OF ITEMS  PN.PRODUCT ATE°C
 (NO. OF ATONSORMOLECULES) .»r->4.$
&

N,/ T8

=B Concs FROM ATENIC WIGAT CHART

g 15 THE Sme As:gRmas

s 1S THE SAME AS:L-Arn X MO\E
_ .. L-A™™

() . . Y .
| ﬂqm.nh&#ﬂu IS THE SAME AS! ITREMS X n.%-ﬂ.

4 .
“ @ é nTT@" refers to mumber of atoms or number
PN é a ) of molecules., Later in the course
# it refers to number of electroms.
® ) | ,

ASS
MAss oft s

a.. " RV PR T AT £5°
OR “WEIGHT V. nwwn.mzw 1 4
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APPENDIX IV

CAREERS IN SCIENCE AND TECHNOLOGY

. With Sources of Informstion on Each
, (See Appendix VII for addresses)

"~ AGRICULTURE _

% L ————

1. »mwwoﬁpnﬁﬂmP mmmwwmmmusm
: »Bma&o@b Society of Agricultural mamwbmmwm

2. gHBm.H Science
N bsmﬁ%omb Society of mbHEmH 8cience .,

bsmﬁwomb bmmoowmdpos for' rwdowwdoaa bbwsmw Science

3, Plant Sciencés . . 4 .
American Association of zdﬂmmaﬁsmn. Inc. i .\\

4, Soil/Seience
Soil noﬁmmndmduoa mmmdwom. u. w Umvwaﬁamad of bmﬂwoswacnm

.»ZHmmeoromm kzﬂ ARCRAEOLOGY

Archaelogical Institute of America.
American Anthropological Association

-

bmanemaedmm
»anw@mb moa%maw of Landsecape Architeets

ASTRONOMY AND METEROLOGY / ,

l‘lll-l‘ll

American Astroncmiecal moowwaw
American Meterological Soeciety

~

N\
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- ATOMIC ENERGY _ ’ .

_

U. S. bamawn mawnm% Commission .

" AVIATION AND SRACE SCIENCE

3
-

National Aerospace Education Association
National Aeronauties and mmmom Administration

BIOLOGICAL SCIEXNCES

1., Biology
° 7 American HSmdwasdm of Biological Mowmbomm. macomdwon UM<vaon
2. omuu Biology
avm American moowmdw won Cell Biology . ..
3, Microbiology .
American Society for zMn%OUwouom%
Focd and Drug Administration .
° . 4. Pathology
The Hﬂ&@%uoowmd% Comnittee on Pathology stoaamdwon Inc.
5. Pest Control . . ,
National Pest Control Association :
6. Zoology" :
> American Society of Noouomumwm
- CHEMISTRY :
1. Chemistry
American Chemical Soeiety
Food and Drug Administration
znb:wmowsﬁwsm Cherists Association
2. owmsﬁomw msmﬂnmmm»nc

bEmwM@ms Ingtitute of oumagoww msmummmwm
‘< mm

¥




\:\ ., , ) » -
CHEMISTRY (Cont 4d) , : . .

R 3. Biochemistry : N
macomdwoumw,bwwmwnm Committee, American Society of Biological Chemists, Inc.

'
-

= CONSERVATION AND ECOLOGY .
*=

Institute of Environmental Sciences
The Wild Life Society

U. 8. Environmental Proteection Agency
Water Pollution Confrol Federation

ELBCTRONICS

{
1. Electronic Service Technisian

Electronic Industries Asssgiation N '

2. Computer Science
International Buginegg Machines Corporation®
U. S. Department of Labor

e
ERGINEERING )
American Institute of Biological Sciences Bioinstrumentation Advisory
. Council (Biomedical Engineering) _
¢ American Institute of Chemical Engineers
American Institute of Industrial Engineers
American Society of Engineering Education o

American Society of Civil Engineers
American Petroleum Ingtitute .
American Society of Safety Engineers
Engineerg Joint Council

American wd%wma Ingtitute
Forest Service, U, S. D mmwﬁsmbd of Agriculture

~




- GEOLOGICAL SCIENCES AND OCEANGGRAPHY .

| American Geological Institute
Society o loration Gegphysicists
Louisiana State Universtfy - The Center of Wetland Resources Azmﬁunm moumbomv

Marine Technology Society

B

GRAPHIC ARTS | s _, . ‘ .

Hbdmdsmdwowmw a%womﬂmﬁwwo oosbomwdwon bmmooumdpov,
Eastman Kodak Company .

INDUSTRIAL
Accoustical Society of Ameriea - ,
American Industrial Hygiene Association >
Plastics Education Foundation - The woawma% of the vadeom Industry, Inc. o
L~
MATHEMATICS S | , | | )

- dThe gwﬁwmamd»omw Association of America )
mmoﬁmd% for Industrial and Applied Mathematics .

MEDICINE AND HEALTH . s

1. All Medieal Fields
U. S. Department of Health, macomdwon. and Welfare |,
American Hospital Association
American Public Health Association
American Medical Association

2. Careers Related to Health and Medieine ‘ . 8
American Association of Clinieal Chemists ’
National Environmental Health Association

. American Association for Health, Physical Education, and mmoﬁmmduos
" Health Physies Society
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MEDICINE AND HEALTH (Cont'd)

|

| S
B 3.
|

:Q

10.
11.

12.

~

Chiropractic
American Chiropractic Association

Dentistry
~ American Dental Agsoeciation
American Dental Hygienists' Association

" Dietetics and Nutrition

American Institute of Nutrition

American Dietetic Association : \
Institute of Food aﬂoznowomwwdm

Eye Care . . X , .
Opticians Association of America
American Optometric Association |
American Association of Opthalmology

Medican Technology
Registry of Medical Technologists {Medical %mo:ﬁowomwmdm.
Cytotechnologists, Certified Laboratory Assistants)
" Society of Nuclear Medical Technologiste

Mental mmwwaw -
The American Psychoanalytic Assofiation £
.zmduoamw Association of Human Sefvices Technologies Avm%odwmdwwo Technidian)

«

F3

s

Nursing
Arerican Nurses' Asgociation, Inc.- ;
National League for Nursing, -Inc. . -

Orthotic and Prosthetic
Ameriean Orthotic and wdomdsmduo bmmoowmduou

Osteopathy : -
American Ogteopathic Association

Pharmacy :
American Association of Colleges of Pharmacy
American Society for @Tmﬁawoowom« and Expeérimental Therapeutics, Inc.
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EmcHonm AND HEALTH (Cont'd)

-

-

135. Physical Therapy
5 American Physical Therapy .meoowm,ﬂ.on
. % American Association of Respiratory Therapy -

o . 14. Prysiology

The American Ea,m»opo‘ﬂomp Society
15. Podiatry o . ’
The American woawmda bmmooum.dwoa
16. Radiologic Technology
| American Society of wm&.o“_.omwo .H_mogo“_.omwmdm
17. Veterinary Medicine }
American Veterinary Medical Association
MINING AND METALLURGY \ L - e T
bsmu.pomb moo»md% for Metals .w..« ‘ RN
- The Metallurgical Society 2T ﬁ
Society of Mining Engineers of MPHZM .
PHOTOGRAFHY
. ,. ) hﬁm .pamn.wowb moowmd% of wdo.aomu.m,am.nu.%
o .~ Eastman Kodak 005%mb%

wm&mHnm .

Eww»omn Hsmﬁdcdm of mwumuhm .‘

= ﬂ B

TEACHING AND ‘EDUCATION SERVICES

e

3

Nationdl Education Association -

0
w0

"

-

TECHNICAL WRITING - oo

{

-

Society for ‘ewogomw Commynication 62 .
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APPENDIX V

CAREERS RELATED TO SCIENCE 4 .
. Business " Science and General Arts’and
Level Service Cleriecal Technology Outdoor Culture -’ ﬂydmﬁdmwaamnﬁ .
: . and Sales . . ' : )
I Ooocbmdwonmm. Sales Eng. »cdgovowomwmd ) Agrorvomist " | Curator s
Therapist Mfg. : Chemist . wWildlife’ ° Science
B.A. Psychologist Electronic ‘Med. Technologist Specialist Teacher
or : , Psychiatrist Equipment - | Astronautic Range . Phy..Ed.
ABOVE Dietician Lo Engineer Management Teacher
- Reg. Nurse Physicist Specialisgt ’ .
Engineer | Horticulturist .
s . .Zm.»...rmsmdwowmb City Agent ° - )
. . Physician Landscape
Biologist - Architect -~ *
) Botanist A T -
Veterinarian 1 - . ,
, Pharma€ist: Jd 0 -
Nurse S
Dentist .
. , : oﬁ.u.ovn.mo.dOH N
II Mortician Pharm, - Data Proc. Flori- - Botanical
H.S . #Practical Salesman Tech. = . culturist - Artist
tTe Nurse: *Med. Seey. *Data Programmer Nurseryman
FLUS : Chem. Secy. #Electrocard Tree
TECHNICAL Salesman *Inhal. Therap.’ Surgeon :
Scientific ‘#Lineman ) Fish '
Supplies & *Pipefitter Culturist |
Equipment Const. . Soil )
‘ *Florist #*Radiologic Congervation .
) 5 Tech. *Constr.
5 N #Dental Tech. Tech.
Optontetrist e -
Med. Tech. :
" *Prac, Nurse :
#Chem. Oper. <
*Dental Hygnst. N~

#*Included in V. I. E. W. File (Vital Information, for

F3
>
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*

e
* Seierice and - Arts and
Level .,.mmu.i.@m Cleric Technology Outdoor Culture | Entertainment
11T Masseur \ Library’ Dk. Room Tech. Landscape
< Barber Asst. Encephal., “Gardener
H.S. Dent. Hyg. Med. Sanitarn. Poultryman
GRADUATE Food Ser. , . Alde Truck
Worker Taxidermist Gardener
Hosp. Ord. Dry Cleaner Apiarist
Purse Aide Lab. Tech. 3
Phy. Therap. Baker , i
. ~ . Fl
== .
- Yy
\

v #Besuty Vet, Hosp. Lumber *Animal
LESS Operator "~ Attendant Inspector Trainer
THAN . Zoo Caretkr, Nursery Photo.
5.8 Nurse Aide Employees Tech. -

* * *
GRADUATE wu.om.gmgo ‘
H
. i K

#Included in V. I.

- For mdﬂgmu.. information about any job title, see your counselor

B
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APPENDIX VI
OCCUPATIONAL STUDY OUTLINE”

Tr

NAME OF OCCUPATION:

’ [

"DUTIES OF THE OCCUPATION: .,, . '

kS

QUALTFICARIONS: What are the personal requirements?

AGE: How old must I be to enter the ooom@mdwob@

SEX: 1Is this an gccupation in which others of my sex dre normally msﬁwo%mmw
SPECIFIC PHYSICAL AND HEALTH REQUIREMENTS: Am I correct height to do the work? " Are my eyesight and
hearing adequate? Am I strong enough?

B3 s

INTEREST: Do I possess this interest? .If not, could I develop interest in this type of work? fould
I be happy doing this type of work?

awabHeHmm Do I possess the required abilitjes?' If not, could I acquire the knowledge and skills

necessary to do the gOUo
mmwmozbbﬁe& Do I possesa the personal @ﬁwwwwwmm bmommm@&% ‘for aovbm this type of 20Hwo HHuSOd.
could I develop ﬁﬁmmm @cmwpdwmmo -

VALUES AND ATTITUDES: Does anything mdocd this job violate values and attitudes I have about bmoﬁwm
and work? ‘'If so, could I adjust to situtions that required I change my values and attitudes?

PREPARATION: What subjects do I need tv study? What 'special training will I need? How long will it
take to receive this training? How mich will it cost? Can ‘T get this -training within the state?
1Is work experience required for entry into this occupation? What is the method of entry into dwwm
occupation? Are any moﬁowmumupﬁm available for the 8ducation required?

WORKING CONDITIONS ON THE JOB: Is it hazardous work? Is it noisy or dirty? Will I work alone or with
a group? Does the work require being away from home for long periods of time?

EMPLOYMENT OPPORTUNITIES: How much is the beginning pay? What is the salary range? What are d&m o@ﬂ.
portunities for advancement? Will additional education be needed for promotions? If so, will the‘
employer offer any asgistance in additional education?

» : .

EMPLOYMENT OUTLOOK: How many are employed in the occupation at present? Are there employment op-—
portunities in my community or state for this Sﬁwow work? . .

SPECIAL REQUIREMENTS: (Such as certification, licenses, and examinations)

A}
-
= N\

72




APPENDIX VII

ADDRESSES

&

Accoustical Society @f:America
335 East 4#5th Stree

New York, NY 10017

American Anthropological Assoeiation

1703 New Hampshire Avenue, NW e -

zmmswnmﬁea. 5.04 20009
American Assoeiation-for Health,
Physical Education, and Recreation
1201 16th maamma. W
ﬁﬁmﬁwﬁ@d@ﬁ. 20036 ¢

American Assoeiation for ﬁmdowdeM%
Animal Seciemece

2317 W. Jefferson Street, Suite mom

Joliet, IL 60435 .

American Association for

Respiratory Therapy
7411 Hines Place -
Dallas, T 75235 . . -

' +

bamﬁwoos bmuo@»mdwon of Clinieal o@mspmnm
P. 0. Box 15053.. ] Lo
Winston Salem, NC 27103 .0

“

e
American bmmoowmwwmd;dw Oowwmwmm
of Fharmdey.
Office of waﬁamﬂa bmwwwwm _
8121 Georgia b@msso. Suite 800 SN
Silver m@@ﬁﬁmm. MD 20910

American Assceiation of Nurserymen
835 Southern.Building
Washington, DC ,Wooom

¢

~
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uzmmswsmﬁos. DC

. Princeton, NJ

A

American bmmwowmawos of ouawHAHMHom%
1100 17th Street, N/
20036

American Astronomical moo»mdw
211 Fitz wmbnowbw Road
08540

American Chemical Society
Education Office

1155 G 16th Street, NW
Washington,. DC 20036

Américan Chiropractic Association
Department of Education

2200 Grand Avenue 7S

‘Des Moines, TA 50312

. Ameriean Dental Assistants Association

311 Edst Chicago Avenue
Chicago, IL 60611

American Dental Assoeciation
Council on Dental Education
211 East Chigago Avenue
Chicago, I1 60611 ,

American Dental Hygienists' Association
211 East Chicago Avenue
Chicago, ITL 60611 °

Te American Dietetic Asscciation
620 North Michigan Avenue
Chicago, IL 60611

b&mﬁwomb Forest Institute
1619 Massachusetts Avenue, NW
Washington, DC 20036 .

L~




bgmwpoms QmoHomwomu Institute
2201 M Street, NW’

Washington, DC 20037
American 'Hospital Association
840 North Lake Shore Drive
Chicago, IL 61¢11

American HQQCmdemH m%m»w:m Agsociation
66 South Miller Road _
Akron, OH 44313 . E

-

N B
American Institute of Biological Sciences
Bioinstrumentation Advisory Council
3000 Wisconsin Avenue, NW
Washington, DC moon

American Institute of Chemical Efigineers
345 East 47th Street
New York, NY 10017

American Institute of Industrial
Engineers, Inc.

25 Technology Park .

.pu.wwmbd? GA 30071

American Institute of rﬁﬁamo@vw Architects
6810 North 2nd Place oo
Phoenix, AZ 85012

4
American Institute of Nutrition
650 Rockville Pike ﬁx
Bethesda, MM 20014
American Institute of Physies
355 East 45th Street
New York, NY 10017

Ameriean Medical >mmoowmd»05
Order Ingtitute

535 North Dearborn Street
-Chiecago, IL/ 60611

2420 Pershing Road’

" 700 Chippewa Street

American Orthotic mbn Prosthetie

--Chicago, IL

‘American Meterological Society
45 Beacon Street
Boston, MA 02108

!

American Nurses Association, Inc.

Kansas City, MO 64108

American Optometric Association

St. bocum. MO 63119

@

Association -
1440 N Street, NW
zmm:usmaoa. o

-

20005

American omamonmdsuo Associstion
212 E. Ohio Street
60611

~ N
American Pétroleum Thstitute
Publications and Distribution
1801 K Street, N4
Washington, DC 20006

American Physical Therapy meOondwoa
1156 15th Street, NW

Suite 500
Wasghington, DC  20005°
American Physiological moo»md%
9650 Rockville Pike
Bethesda, MD 20014

\

. American wou»wan% Assoeciation

20 Chevy Chase Cirele, NW
Washington, DC 20015

American Psychoanalytié® Association
One East Fifty-Seventh Street
New York, NY 10022




o

rmw

Amerdican Public Health Asgociation:
1015)18th Street, N’
Wash on, DC 20036

American Society for Cell Biology
Department of Anatomy

Albert Einstein College of Medieine
1500 Morris Park Avenue

Bronx, NY 10461 =

bsma&@mb Society for msmHSQQawnm Edueation
Suite 400 ;

One Depont Cirele

Washington, DC 20035

American S$&diety for Metals
Metals Park, OH zeoqu

American Socciety for zwo%OGwowom%
1913 Eye mﬂwmmd. N
Washington, DC mooom

American Soeiety for Pharmacology

and Experimental Therapeuties,. Ine.
G650 Roekville Pike
Bethesda, MD 20014
American Society of Agricultural Engineers
2950 Niles Road .
St. Joseph, MI 45085

¥4

American Sceiety of Animal Scienee
39 Sheridan Avenue

Albany, NY wmmwo

Ameriean moawoa% ow Civil Engineers
345 East 47th Street

New %@uw. XY 10017

bama&@ps Society of Fwﬁmm@mﬁm Architects

1750 01d' Meadow Road
Malean, VA 22101 : -

68

The American Society of Photogrammetry
105 N. Virginia Avenue
Falls Church, VA 22046

The American Society of wmawowomuo
. Technologigts

645 North Michigan Avenue, Room mwo
Chicago, IL 60611

J
Ameriean Society of Safety Engineers
850 Busse Highway
Park Ridge, IL 60068

American Society of Zoologists’

Box 2739

California Lutheran College

Thousand Oaks, CA = 91360 : Yo
I~

American Technical Sceciety

848 E. 58th Street

Chicago, IL 60637

American Veterinary Medical Association
. 600 South Michigan Avenue
Chicago, IL 60605

Archaeological Institute of America
260 ¥W. Broadway
New York, NY 10013

Barron's Educational Series, Inc.
113 Crogsways Park Drive
Woodbury, NY 11797

B'nai B'rith Career and Counseling

Services - , ) .
1640 Rhode Island Avenue, 2£ :
Washington, DC 20036

Careers (Carcer Publications)
Box 135
Largo, FL uum&o




.

Chroniecle Guidance Publications . . The Tnstitute of Food Technologists
Moravia, NY 13118 221 North LaSalle Street

: Chicago, IL 60601

E. P. Dutton & Company, Inc. =

201 Park Avenue, South ! “International mmmHSmmm Mathines
New York, NY 10003 Corporation
) ‘Armonk, ‘NY 10504
Eastman Kodak Company . ' , ‘
343 State Street ‘International Typographic Composgition”
Rochester, NY 14612 _ Association, Ine. -
i . . 2233 Wisconsin Avenue, NW -
Educational Affairs Committee . ) Washington, DC 20007 “
American Society of Biological B : ;
Chemists, Inc. 3 . The Intersociety Committee on
- G650 Rockville Pike Pathology Information, Inc.
_Bethesda, MD 20014 , o 9650 Rockville Pike
Bethesda, MD 20014
Electronie Industries Association .
2001 Eye Street, W ? Louigiana State University
' Washingtomn, DC - 20006 - The Center for Wetland Resources
_ . . Baton Rouge, LA 70803 g
Engineers' Council for Professional , 0
Development . louisiana State Department of e
345 East 47th Street . " Commerce and Industry
New York, NY 10017 . State Land and Natural Resources Building
Baton Rouge, LA 70804
Engineers Joint Council
345 East 47th Street ° . . Manufacturing Chemists Association
New York, NY = 10017 e 1825 Connecticut Avenue, N
- Washington, DC 20009
Harper & Row,Publishers, Ine. . .
.10 East 53rd Street Marine Technology Society
New York, NY 10022 : : 1730 M Street, N«
‘ Washington, DC 20036
Health Physies Society = . .
P. 0. Box 156 _ The Mathematical Association
E. Weymouth, MA 02189 4 of America |
: 1225 Comnecticut Avenue, NW
Institute of Envirommental Sciences Washington, DC 20036 -
g40 East Northwest Highway
Mt. Prospect, IL 60056 . Julian Messner

Division of Simon & Schuster, Ime.
. 1 West 39th Street
Y . New York, NY 10018

mw o - )




The Metallurgical Society of AIME
345 Eagt 47th Street

New York, NY 10017

National Aerogpace Education
Association.

806 15th Street, N&

Washington, DC 20005

National Association of Human
‘Serviees Téchnologies ’

1127 1lth Street

Sacramento, CA 05814

National Education Association
Customer Service Section 81
1201 16th Street, MW
Washington, DC 20036 '
National Environmental Health
Association,
1600 Pennsylvania Avenue
Denver, CO 80203

Naticnal Health Couneil
1740 Broadway
New York, NY 10019

National League for Nursing, Ine.
- 10 Columbus Cirele

New York, NY 10019

>

National Pest Comtrol Association
(The Buettner Building)
250 West Jersey Street
’ ~ Elizabeth, NJ 07207

National Science Teachérs Association
1201 16th Street, KW
’ Washington, DC 20036

Northwestern State Univeraity

Institute of Techmology
! Natchitoches, LA  T1457

B

Opticians Association of America -
1250 Connecticut Avenue, NW ;
Washington, DC 20036

Registry of Medical amo:Wowomwmdm
P. 0. Box 4872 -
Chicago, IL 60680

Science Regearch Associates, Inc.
Guidance Services Department

259 E. Erie Street .
Chicago, wameomHH

momedwwHo.3vaosmd Commission
2100 Pennsylvania Avenue, N
Washington, DC 20037

Society for Industrial and -
Applied Mathematics &=

33 South 17th Street . T~

Philadelphia, PA 19103 AN

Society for Technical Comiunications
Suite 421

1010 Vermont Avenue, N«

Washington, DC 20005

The Society of Exploration Geophysicists
Howard Breck, Executive Secretary

Box 3098

Tulsa, OK 74101

The Society of Mining Enginecers of AIME
345 East wqwr Street
New York, NY 10017

Society of Nuclear Medical Technologists
P. 0. Box 284 ‘
Arlington Heights, IL 60006

Student American Medical Association
Women in Medicine
Committee of the Medical College

of Pennsylvania
Fhiladelphia, PA 19129 P -

Aruitoxt provided by Eic:
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-Technical Education Research Centers

44 Brattle Street
Cambridge, MA 1213

VITAL Zareer 'nformation Center
P. 0. Box 44064
Baton Rouge, LA 70804

- Vocational Guidance Mznuals

235 East U5th Street
New York, NY 10017

The Wildlife Society
3900 Wisconsin Avenue, NW

" Washington, DC 20016 .

Water Pollution Control wmamﬁmdwon
3900 Wisconsin Avenue, NW
Washington,” DC 20016

U. S. GOVERMMENT AGENCIES

,.. National bmwosmcdwmw and Space

Administration
Counseling and Career Guidance Officer
Code FE, Educational Programs Division
Office of Public Affairs .
Washington, DC 20546

U. S. Atomic Energy Commission
Divigion of Technieal Information
Box 62

Oak Ridge, TN 37830 i

U. S. Civil Service ooagummuoa,
Washington Arca Office
Washington, DC 20415

Forest Service

U. 8. Department of Agriculture

Washington, DC 20250

71
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Soil Conservation Service
U. S. Department of Agriculture
Washington, DC 20251

U. S. Department of mmmwdw macowdwon
and Welfare

Public Health Service

FPood and Drug Administration

Consumer Affairs Staff .

5600 Fishers Lane - -

Rockville, MD 20852

U. S. Department of Health, Education
and Welfare

Publie Health Service

National Institutes of Health

Division of Physical and Health
Profesgsions Education

Bureau of Health Manpower macomdwos

Bethesda, MD 20014

U. S. Department of Labor
Bureau of Labor Statigtics
Washington, DC 20212

U. S. Environmental Protection Agency
Personnel Management Division
Personnel Operations Branch
Watergide Mall Building

401 M wd%mmd. SW

Washington, DC 20460

cwowwuomow macemdwos wua eﬁm»swsm
Smithsonian Institution A
Washington, DC 20560
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